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Abstract
The goal of this dissertation is to not only explain the informing system discipline, but to
explore cases from the perspective of the basic tenants of informing systems. The first essay
explains what informing science is, the need for a transdiscipline, the channels of the Informing
Science Institute informing system, and describes the clients of the ISI. The first essay ends with
an analysis of the authors, institutions, and countries of origin for every ISI paper published
between 1998 and 2009, as well as reporting interviews with the Editor-In-Chiefs of each ISI
journal. The second essay investigates a case study of a last mile broadband initiative. This essay
seeks to identify when it is necessary and appropriate for government to intervene in a
municipality and provide broadband services. The final essay is an exploration and analysis of
The Joint Interagency Field Experimentation event. This event serves as an example of an
informing system specifically designed to facilitate structured and unstructured communications
between various parties. This research was conducted to assess the nature of participant-impact
resulting from attending JIFX, and to consider the consistency of the findings with the
predictions of various theoretical frameworks used in informing science.

ix

Chapter 1: Dissertation Overview
Informing science seeks to study the process of informing and ultimately understand the
complexities of informing clientele. The essays in this dissertation explored three cases from an
informing perspective. This dissertation serves to investigate these cases from the informing
science perspective of rigor, relevance, and resonance. Rigor describes the “quality from a
discipline’s perspective” (Gill, 2009). Relevance refers to the “potential utility of the research”
(Gill, 2009). Finally, resonance denotes the ability of the message derived from research to be
both received and subsequently impactful (Gill, 2009).
Overview of Three Essays
All three essays are examples of an informing system providing an innovative
intervention when needs aren’t being met by existing market mechanisms. For instance the
informing science institute is an informing system providing an innovative intervention as an
alternative to the traditional scientific journal system, which could be considered from certain
perspectives as a market failure. It could be considered a market failure because the purpose of a
scientific journal system is to disseminate scientific knowledge, but traditional scientific journal
systems tend to charge libraries and universities license fees to access their articles and
furthermore often charge researchers to publish their articles. This both discourages research
authors from publishing and it discourages the consumption of those research articles by
weeding out the distribution channels that can’t afford to pay the license fees. On the other hand,
The Informing Science Institute (ISI) is an informing system, designed using informing science
principles, for the express purpose of informing researchers who study problems related to
1

informing. The ISI provides several informing channels, including peer reviewed journals,
conferences, books, and outreach activities. The ISI seeks to resonate with university researchers
to provide rigorous and relevant information about informing research. The ISI prints and
electronically publishes peer reviewed scientific literature concerning the transdiscipline of
informing science at no charge to the authors or readers, with open access for all, in eight
academic journals. The First essay, “The Informing Science Institute: The Informing System of a
Transdiscipline,” reviews what informing science is, the need for a transdiscipline, the channels
of the ISI informing system, and describes the clients of the ISI. This paper also analyzes the
authors, institutions, and countries of origin for every ISI paper published between 1998 and
2009, as well as reporting interviews with the Editor-In-Chiefs of each ISI journal.
The second essay explores an example of a last mile broadband initiative. Several
members of the One Maryland consortium were interviewed to discover common themes that
arose throughout their experience starting with the inception of the consortium leading into the
grant process, following with the implementation of fiber to various municipalities, and ending
with the current status and satisfaction or dissatisfaction with the entire process. This essay also
examines the role of broadband access in the widening or narrowing of the digital divide, and
seeks to identify when, how, and why local governments should intervene to provide broadband
access or infrastructure as a public good. Furthermore, this paper considers the role of local
government in regards to who cannot get access such as at-risk residents and how shared services
are affected. This lack of needed broadband would be considered a market failure wherein
existing providers of broadband service will not install fiber because it is not worth it for them in
the short run or medium term. This too is an example of the local government needing to provide
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a resonant informing channel to its residents via broadband and that need not being able to be
adequately serviced by existing market mechanisms thereby needing an innovative intervention.
Finally, the last essay presents an exploratory case research study of The Joint
Interagency Field Experimentation (JIFX) event. This conference is organized by the Naval
Postgraduate School (NPS) and is conducted several times a year at various locations. Over the
course of the event, participants may observe technology demonstrations, obtain feedback from
potential users, acquire new ideas about how their technologies might be employed and, perhaps
most significantly, engage in ad hoc collaborations with other participants. This event serves as
an example of an informing system specifically designed to facilitate structured and unstructured
communications between a variety of parties—e.g., software developers, inventors, military and
civilian users of various technologies, academics, and agencies responsible for identifying and
procuring technology solutions—that frequently are constrained in their informing activities in
more restrictive venues. This event facilitates getting potential providers of solutions together in
a semi-structured environment to both brainstorm and show each other’s products and better
allow for those product lines to possibly integrate well with each other and meet the needs of the
various stakeholders across the various governmental agencies, departments an military branches
The case presented in this essay describes research that was conducted over a one-year period
and involved both direct observation of the event and follow-up interviews with 49 past
participants in the event. The goal of the research was to assess the nature of participant-impact
resulting from attending JIFX, and considering the consistency of the findings with the
predictions of various theoretical frameworks used in informing science.
References
Gill, T. G. (2009). Foundations of informing science: 1999-2008. Informing Science.
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Chapter 2: The Informing Science Institute: The Informing System of a Transdiscipline
Note to Reader
This chapter has been previously published in Informing Science: the International
Journal of an Emerging Transdiscipline, 2011, 14: 91-123, and has been reproduced with
permission from Eli Cohen, Publisher.
Abstract
The Informing Science Institute (ISI) is an informing system, designed using informing
science principles, for the express purpose of informing researchers who study problems related
to informing. The ISI provides several informing channels, including peer reviewed journals,
conferences, books, and outreach activities. The ISI seeks to resonate with university researchers
to provide rigorous and relevant information about informing research. The ISI prints and
electronically publishes peer reviewed scientific literature concerning the transdiscipline of
informing science at no charge to the authors or readers, with open access for all, in eight
academic journals. This paper discusses what informing science is, the need for a transdiscipline,
the channels of the ISI informing system, and describes the clients of the ISI. This paper also
analyzes the authors, institutions, and countries of origin for every ISI paper published between
1998 and 2009, as well as reporting interviews with the Editor-In-Chiefs of each ISI journal.
Introduction
Academic research today is often conducted through the myopic lens of one discipline or
another, using the approaches favored by a specific discipline, and with the results published in
journals dedicated to and commonly only read by one discipline. There are many complex
4

problems found in the real world, however, that cannot be solved without considering the
problem from several viewpoints. The Informing Science Institute allows research to be
published that considers multiple disciplinary viewpoints and approaches to discussing issues
related to informing.
Informing science is a philosophical research approach that encourages researchers to
step out of their departmental research silos, collaborate, and learn from each other when
researching systems that are designed to inform (Cohen, 2009a). The Informing Science Institute
(ISI) is the organizing body founded to advance informing science research, collaboration, and
mentorship. In the decade since its founding, the ISI developed a large academic membership
and an active publishing platform. For example, since its inception, it has published
approximately 1,000 articles by over 1,000 authors from over 500 universities all across the
globe (See http://informingscience.org/journals.php for listing of all journal articles.)
In the present paper, the ISI is described as an applied instance of an informing system.
Key characteristics of the system are as follows:
•

Interdisciplinary Community of Clients: Membership of the ISI includes researchers from
information science, management information systems, instructional technology,
education, communication, biology, cognitive sciences, and other disciplines, all
collaborating in studying problems related to informing.

•

Diverse Informing Channels: The institute provides several channels of communication
to its clients, including conferences, books, outreach activities, and 8 peer-reviewed
scientific research journals that allow researchers to obtain peer review and publishing of
their articles at no charge.

•

Global Community of Informers: The institute’s publications boast an international group
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of contributors, guided by a variety of epistemologies, and facilitated by the international
flavor of its conferences.
We begin by considering the definition of an informing system. Then we describe how
the elements of the ISI fit into this definition. The clients of the ISI are described, followed by a
description of the informing channels the ISI employs, such as journals, books, and conferences.
We conclude with an examination of some of the challenges and opportunities that face the ISI in
the future.
The Definition of an Informing System
Cohen (2009a) specifies that the informing science framework has three components that
must be present in an Informing System: the informing environment, the delivery system, and the
task-completion system:
•

Informing Environment. The informing environment is analogous to the sender and encoder in the Shannon and Weaver (1949) communication model. Unlike the
communication model, the informing science framework considers the informing
environment at three levels of abstraction. These three levels are (a) the instance (using a
system that is in place), (b) the creation of new instances of informing (to the
organization or any of its components), and, at the highest level, (c) the creation of new
designs for informing.

•

Delivery System. The delivery system refers to the use of information technologies
(computing, communications, and so on) that support the implementation of the
informing environment. Information technologies are not limited to computing. Data
communication includes video and voice, and even personal contact when it is
augmented through planned communication.

6

•

Task-Completion System. The driving force behind the creation of informing
environments and delivery systems is that a task needs to be accomplished. The task
defines what information is needed. This task completion component typically involves a
person who has a job at hand. It corresponds to the decoder – receiver of components in
the communications model.
o The task completion system is the sole component that defines the difference among
various academic disciplines that comprise informing science (Cohen, 1999/2009b, p.
15). While all of the these disciplines have the need to inform clients, they are not
disciplines of informing science. Rather, they are client disciplines of informing
science.
Figure 1 below shows Cohen’s (2009a) representation of an informing system. In the

simplest informing systems, these components may map directly to a sender/informer, a single
channel and client. In real world settings, however, such systems are rarely so straightforward.
For example, participants may play multiple roles within the system (e.g., informer and client).
Multiple multidirectional channels may be present. Informing may involve multiple clients
and/or tasks. As Gill discusses (2009b), the channel as well as the content of the messages can
affect the usefulness of the informing system, and consequently the usefulness of the system
determines whether or not senders and receivers of messages will actually use the system. We
now look at some of the key elements of the informing system that has developed around the ISI.
The ISI as an Informing System
Gill and Bhattacherjee (2009b) identify four characteristics that should be present for the
informing science approach to be considered the appropriate approach:
•

The client has an unaddressed set of problems (p. 41)
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•

Serving the client provides access to resources (p. 41)

•

The members of the discipline have the expertise to address the client’s unaddressed
problem (p. 42)

•

One or more resonant communications channels exist, or can be created (p. 42)

Figure 1. Framework for Informing Systems
From Cohen, E. (2009a). A philosophy of informing science. In T. G. Gill & E. Cohen (Eds.), Foundations of Informing Science:
1999-2008 (pp. 767-788). Santa Rosa, CA: Informing Science Press.

If we consider the Informing Science Institute as an instance of informing system, using
the framework of informing science as a model, we see that:
•

The ISI is a sender of messages, disseminating published research to the consumers of its
research.

•

The ISI journal editors, who mentor the potential authors, are also senders of messages to
researchers who wish the ISI to publish their research.

•

The ISI defines and refines its informing environment, primarily through the founder and
fellows, who guide the direction of activities and publications.

•

There are several channels that are maintained by the ISI, including conference, books,
journals, outreach activities.

•

Clients of the ISI include researchers, consumers of research, and conference attendees.
Refer to Figure 2 for a diagram of the ISI as an informing system.
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Figure 2. Informing Science Institute as an Informing System

The ISI Clients
The ISI targets a set of clients that is diverse in two important respects: (1) they come
from many disciplines, and (2) they come from many nations. In order to serve these clients
effectively, the research being communicated must meet three criteria: rigor, relevance, and
resonance. The ISI attempts to control the rigor of its communications by relying on the peer
review model used by other academic journals. Before research is published, it is vetted and
9

edited by experienced researchers who are familiar with the subject being researched. Reviewers
of manuscripts include those who have successfully been published in journals and hopefully
have some familiarity with the author’s topic or methodology or interest. Authors are provided
with constructive feedback through this developmental review process (Informing Science
Institute, 2011).
With respect to relevance, all the members of the ISI have a common interest in studying
problems related to informing. All of the research published and discussed is expected to have
some theme that relates to the problems of informing. Individual instances of research might take
an instructional technology approach, or may be looking at a problem in business information
systems, or may be concerned with communications or other philosophical approaches. But, the
common thread of relevance to the members of the ISI is that all the research being considered
has some relation or connection back to problems and areas related to informing.
The third criterion, resonance, is of particular importance when serving a diverse clientele
such as the ISI membership. Gill (2009a, p. 239) describes resonance as “the ability of the
research message to move through available channels to the client and, subsequently, to impact
that client’s mental models.” To achieve such resonance within the informing system presented
in Figure 2, the ISI paid particular attention to these broadly defined needs:
•

The need to get their research published,

•

The need to overcome barriers to readers accessing their research once published,

•

The need to be mentored by more experienced researchers,

•

The need to be exposed to methods beyond their own disciplinary approaches,

•

The human need to belong to a community with common goals and interests and all that
implies.
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Key features of the system design intended to meet these needs are now described.
Open access. The ISI does not charge authors to publish, nor does it charge anyone for
electronic copies of its full text articles. The goal of the institute is the accumulation and
dissemination of quality scientific research to as wide an audience as possible (Gill & Cohen,
2009). With many of its clients coming from poorer nations and from universities without large
research budget, an open access model serves to remove financial barriers that would prevent
researchers from publishing their research or that could prevent potential consumers of that
research from accessing it. This open publishing approach is in stark contrast to the commercial
traditional publishing approach followed by many other academic journals.
Herb (2010) lists the following as the common perceived advantages of open access
academic journals:
•

Open access accelerates scientific communication.

•

Open access removes financial barriers to sharing knowledge.

•

Open access reduces social barriers to accessing knowledge.

•

Open access facilitates participation from all levels.

•

Open access reduces across geographic, international, and economic barriers.
Open access journals tend to help “poorer” countries have access to scientific literature

that might otherwise be beyond their reach. “Free online availability ‘is not a huge driver of
science in the first world, but it shapes parts of science in the rest of world,’ Evans told The
Scientist” (Dolgin, 2009). Thus, the open access policy of ISI is closely tied to its international
clientele, now discussed.
International. The ISI makes a particular effort to support a global clientele. As
illustrated in Figure 3, its contributors come from not only well established research centers, such
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as North America, Australia, and Western Europe, but also from regions that are typically
underrepresented, such as Africa, the Middle East, and Eastern Europe.

Figure 3. The Percentage of Articles With Authors Representing Various Countries in all ISI Journals From 1998 through 2009

To provide a basis for comparison, Figure 4 presents the percentage of authors outside of
the U.S. contributing to ISI academic journal publications compared to equivalent percentages
for the two leading journals in MIS: Management Information Systems Quarterly (MISQ) and
Information Systems Research (ISR) articles over the same time period.

Figure 4. Percentage of ISI Journal Articles With Authors Affiliated With Universities Outside the United States from 19982009
From data the author gathered by inspecting all articles published in each ISI journal, MISQ, and ISR from 1998-2009.
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Multidisciplinary community. A driver of diversity for ISI publications is the
transdiscipline approach. Cohen (2009a) states that the informing science design framework is
transdisciplinary and is a common design and analysis framework for any system whose purpose
is to inform. “The informing science as a discipline emerged as a result of the observation that
many disciplines like education, library science, information systems were studying the
movement of information between senders and receivers in ways that were far more similar than
they were different” (Gill & Bhattacherjee, 2009b p. 22). Cohen (2009a) asserts that
transdisciplines such as statistics and informing science may be applied to enhance research
activities in many disciplines. By freeing the research process from discipline specific
constraints, researchers can focus on producing quality research rather than on the academicpolitical limitations of the research they produce.
The problem often encountered with multidisciplinary research is the absence of outlets
specializing in such research in an environment dominated by disciplinary researchers.
Academic researchers who would like to advance their careers in the current tenure-granting
system have every reason to publish in certain favored journals, cite those articles, and hope that
other authors who publish in the favored journals cite them as well:
•

Researchers are motivated and rewarded based on recognition in the research community
for published work (Hagstrom, 1965; Meadows, 1974).

•

Promotion, tenure, grants, salary, and positions in academia are all determined by the
citation driven recognition from other researchers (Cohen, 2009a; Cole & Cole, 1973;
Zuckerman & Merton, 1971).

•

Citations have more influence on academic salary than how much research an academic
does or what their experience is (Hamermesh, Johnson, & Welsbrod, 1982).
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In the absence of a multidisciplinary community, the extrinsic rewards for conducting
such research are likely to be very limited. Thus, building such a community around informing
has been a central goal of ISI. The Informing Science and IT Education (InSITE) conferences
play a particularly important role in building such a community. An important feature of these
conferences is the associated study missions, which are designed to build the trust relationships
that benefit long-distance research collaboration.
Another key aspect of the ISI community is the presence of highly active members and
institutions. Such activity, as illustrated in Table 1, demonstrates a strong commitment to
informing science research. Notably, three of the four most published authors in the field have
taken on leadership roles in the ISI, agreeing to serve as Fellows of the ISI (Gill, Buzzetto-More,
and Koohang).
The Founder of the ISI emphasized mentoring as one of the two guiding principles of the
Institute, “As an organization, it is guided by two principles: setting knowledge free through
making all of its publication available free of charge online, and embracing mentorship, that is,
colleagues helping colleagues learn how to improve” (Gill & Cohen, 2009, p. 2).
Table 1:

Frequently Published Authors and Institutions Across ISI Journals
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Mentoring is, in many ways, another informing process where the Founder and Fellows
mentor the Editors-In-Chiefs of the journals, the Editors-In-Chiefs mentor the Editors, the
Editors and reviewers mentor the authors, and the authors inform their readership and everyone
else with their research.
Dr. Gill, the Editor-In-Chief of the journal Informing Science (InformSciJ) had the
following comments on the importance of mentoring in his Open Letter (Gill, 2009c):
•

“What goes on behind the scenes – during the mentoring and encouragement that occurs
during the review process, during the conference sessions where we describe how to
write for the journal, over the course of editor interactions with potential authors – are
equally important parts of knowledge sharing.” ( p. v)

•

“I view my main role at InformSciJ as one of being a mentor to the editors; I also
anticipate that they will also serve as mentors to me on a regular basis.” (p. ix)

•

One of the Editors three primary duties is: “Mentoring the authors to become even better
at writing their research papers.” (p. ix)
Mentoring is a type of informing--specifically, active informing--where the purpose of

the informing is to direct the receivers to take a specific action: to make changes to their research
publications so that those papers are more publishable, more readable, and generally better. In
fact, the sender and the receiver both learn from this process. These types of bi-directional
informing processes not only improve the products of the informing system, but also are
processes that improve the informing system itself.
The ISI Channels
As Cohen (2009a) pointed out, research needs to be published to reach the largest number
of consumers, and academic researchers are generally incentivized for research that is published
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in journals. Therefore, if an informing system is to have academic researchers as clients, it is
likely to need to offer a journal as a channel in order to communicate with resonance to that
group. However, Cohen (2009a) also pointed out that face-to-face and interpersonal interactions
facilitate building trust and sense of the community of clients the informing system serves.
Accordingly, the institute offers conferences as another channel to help build trust and facilitate
concepts being transferred between members from different disciplines. Whereas its journals
focus on publishing articles that relate to the specific mission of each journal, the institute also
publishes books that compile articles from across the journals related to specific themes that may
be covered by several journals within the ISI. So, again books are another way of packaging
information that is rigorous, relevant, and resonant to the reader/researcher.
Journals of the ISI. There are eight journals within the Informing Science Institute.
Refer to Table 2 for the list of journals, the year the journal was founded, and how many articles,
authors, and institutions have been published in each journal through 2009.
Informing Science: The International Journal of an Emerging Transdiscipline – http://Inform.NU
Informing Science: The International Journal of an Emerging Transdiscipline
(InformSciJ) (2010) seeks to provide an understanding of the complexities in informing clientele
regarding fields from information systems, library science, journalism in all its forms to
education. These fields, which have been developed and researched independently, are evolving
to form a new transdiscipline, informing science. This journal publishes articles that provide
insights into informing clients. Authors may use knowledge from a variety of fields including but
not limited to engineering, computer science, education, psychology, business, anthropology, and
such.
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Key Statistics
InformSciJ was founded in 1998. Since its inception through 2009, it published 122
articles, submitted by 191 authors from 105 institutions.
Key statistics relating to authorship and international contributions are presented in Table
3 and Figure 5 (see Appendix A for explanation of data collection for Tables 3-9 and Figures 511).

Table 2: Journals of the Informing Science Institute
Title

Specialization/Mission

Authors
through
2009
191

Authors
through
2009
122

Institutions
through
2009
105

Year
Founded

Informing Science: The
International Journal of an
Emerging Transdiscipline

The flagship journal of
the ISI, focusing on
theory and practice of
informing

Journal of Information
Technology Education

Serves the
informational
technology education
audience

407

205

196

2002

Interdisciplinary Journal of
E-Learning and Learning
Objects

Considers instructional
technology issues of
informing

189

85

82

2005

Interdisciplinary Journal of
Information, Knowledge,
and Management

Considers information
and technology in
organizations

78

37

43

2006

International Journal of
Doctoral Studies

Considers issues with
informing doctoral
students

34

19

20

2006

Journal of Information,
Information Technology,
and Organizations

Uses a balanced
approach to
information,
technology, and
organizational context

58

32

31

2006

Issues in Informing Science
and Information
Technology Journal

Covers IT in all other
disciplines

542

392

226

2004

Informing Faculty

Now a passive
repository

13

10

2

2006
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1998

An Interview with T. Grandon Gill, Editor-In-Chief of InformSciJ
Can you tell me a little about the history of the journal?
Informing Science was the first journal launched by the Informing Science Institute.
Some of the articles in the earliest journals got quite a few references as they defined the
transdiscipline. The first Editor-in-Chief was Eli Cohen, who served through 2006. It was then
turned over to Scott Lloyd. It was turned over to me around 2009. It has a small but enthusiastic
following, leading to it being rated as an A journal in Germany. If you take a look at the broader
picture, we are not really an IS journal. From an MIS perspective, we are all over the map; that is
one of the challenges of a being transdisciplinary journal.
What are your main aspirations for the journal?
My aspiration is for us to bring together contributions from several disciplines. That
means we have to be very open minded—because what constitutes research varies significantly
between disciplines. On the other hand, I still have to be very specific that submissions need to
have something to do with informing. However, it is not my intention to make the journal a
prestige journal with a low acceptance rate. First, I think it is a mistake to equate low acceptance
rates with quality. Second, it is hard to find reviewers who can make rigorous judgments outside
of their research area. So, what I see Informing Science becoming is a journal that accepts quality
submissions with clear explanations of what is being done, and we can be adventurous about
what we accept so long as it is about informing and it is generally good. I would like the journal
to be a meeting ground between the disciplines.
What readership is the journal serving?
The principal readership we serve is members of the Informing Science Institute from
many disciplines, particularly education, such as Instructional Technology, business disciplines,
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such as MIS, information science, and occasionally philosophy and other disciplines. This
meeting ground facilitates collaboration
laboration across disciplines.
Table 3: Frequently Published Authors and Institutions: Publishing in Informing Science

Figure 5.. The Percentage of Articles With Authors Representing Various Countries in InformSciJ through 2009

What areas of research within informing science do you feel to be the most promising?
What captures
ptures my interest most is how the process of informing changes when we deal
with the routine versus the non-routine.
routine.
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Why are certain areas of informing science poorly understood or under recognized?
There is an assumption—because the articles we have covered in the past—that we are an
instructional technology group. Researchers outside the field do not realize the breadth of what
we are trying to do.
Where does this journal sit within the informing science transdiscipline?
This is the flagship informing science journal, but not the most highly ranked. The
Journal of IT Education [JITE], for example, is better-known and more highly ranked. A key
advantage of JITE is the fact that it is more clearly associated with the MIS/IT disciplines.
Informing Science is where you want to go if you want to publish an article on informing science
rather than an article on something more specifically MIS or education focused.
Are there any disadvantages to being a journal within the informing science transdiscipline?
Because Informing Science does not fit easily within the other disciplines, we aren’t
likely to gain a high ranking. Naturally, this can affect an academic’s incentives to publish with
us. And our transdisciplinary nature makes it a challenge to get reviewers who can review the
diverse papers we get.
Who are the practitioners served by your journal?
When you are dealing with a transdiscipline, the practitioners are going to be different,
i.e., people who are outside of the field of the author. We want to inform our audience outside of
their area of research to help tear down research silos. Right now we act as information exchange
between disciplines.
How do you try to balance the needs of students, researchers, and practitioners?
The key needs of these three groups are met by trying to write in such a manner that a
reader from outside the author’s discipline can understand what the author is saying. Otherwise it
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is almost impossible for non-insiders to read and understand the research. Clarity is the thing we
are most interested in achieving to balance those needs.
What characteristics in a submission are your reviewers looking for?
We frequently get quite a spread among the reviewers. We definitely want a clear link to
informing. Furthermore, we always value clarity of thought and expression and logical flow.
How do you foresee your journal evolving in the future?
I am trying to increase the visibility of informing science within my discipline (MIS), and
I am hopeful key submitters from other disciplines do the same.
Does your journal tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
I will publish anything if it is of reasonable quality.
How did you become interested in informing science?
The writing of Eli Cohen and attending an InSITE conference made me interested in
studying informing. I submitted some papers and was “hooked.” It struck me as a better way to
approach many of the problems I was researching. As a result of my numerous submissions, I
was asked to be an Editor.
What do you like the most and the least about being an Editor?
The Editors have great impact on what does or does not go into journal. However,
routinely going through submissions and having to reject other peoples’ work is not fun.
Can you give me one example where an article published in your journal may have made a
measurable impact in the broader world?
Any answer I give would be speculative. But, in a transdiscipline, we are interested in
exerting impact on other disciplines. Practice is not our target audience, as we are more involved
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with trying to tear down research silos within academic disciplines. We are still a relatively
young journal and young field, so I would hesitate to make broad speculative claims without
substantiation.
Journal of Information Technology Education – http://jite.org/
As described by the Journal of Information Technology Education (2010) (JITE), its
mission is to do the following: improve IT education by publishing quality articles of the best
practices and other topics to improve IT education; provide the reader with a variety of articles to
include primary, action, and secondary research; provide a constructive review process; be the
most authoritative journal on IT education; acknowledge the diversity of teaching and learning
around the world.
Key Statistics
JITE was founded in 2002. Since its inception through 2009, it published 205 articles,
submitted by 191 authors from 105 institutions.
Key statistics relating to authorship and international contributions are presented in Table
4 and Figure 6 (see Appendix A for explanation of data collection for Tables 3-9 and Figures 511).
An Interview with Linda Knight, Editor-In-Chief of JITE
Can you tell me about the history of the journal?
The Journal of Information Technology Education published its first issue in January of
2002. Eli Cohen was the force behind it and I was one of 5 initial editors reviewing papers for
the journal. As the journal and the Informing Science Institute grew, Eli transitioned the role of
Editor-in-Chief to me around January 2005.

22

Table 4:: Frequently Published Authors and Institutions: Publishing in Journal of Information Technology Education

Figure 6. Percentage of Articles With Authors Representing Various Countries in JITE through 2009

What are your mainn aspirations for the journal?
I would like JITE to be widely recognized as the top quality IT Education journal. We are
ar
close to, if not at this point, now. I would also like JITE to be the most widely read IT education
journal internationally (I believe the statistics show we clearly have achieved this). I would like
us to continue to uphold and extend the major principl
principles of the Informing Science Institute.
Institute
These include mentoring authors by providing rapid and high quality feedback, as well as
making research freely available within the research community.
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What readership is the journal serving?
We are the Journal of Information Technology Education, so our primary readership is
faculty members who either are teaching technology related areas or using technology in their
classrooms.
What areas of research within your journal do you feel to be the most promising?
The area that is expanding at record speed right now is anything having to do with online
learning or technology enhanced education.
Why are certain areas of informing science poorly understood or under recognized?
JITE is not focused solely on informing science so this question does not apply directly to
us; our journal is focused on the combination of information technology and education. Certainly
one component of education is informing, and to the extent that we can leverage our knowledge
of informing within the educational community, learning will be enhanced.
Where does this journal sit within the informing science transdiscipline?
Informing science focuses on the use of technology for informing, and this journals’
focus is on the education component of informing.
Are there any disadvantages to being a journal within the informing science transdiscipline?
No, for two reasons. First, the Informing Science Institute principles of collegial
mentoring and free access to research attract many researchers to our journal. Second, education
with its inherent communication and informing aspects, is a natural fit within the Informing
Science family
Who are the practitioners served by your journal?
Educators, information technologists, and those leveraging technology in education or
training.
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How do you try to balance the needs of students, researchers, and practitioners?
While the research we publish is fully grounded in the literature and methodologically
sound, I also believe that JITE has a very practical outlook, namely, how can we do a better job
educating in the IT world.
What characteristics in a submission are your reviewers looking for?
The manuscript should offer some new insight or idea. The new contribution does not
have to be earth shattering, but must be of practical educational value. The data collected has to
support the conclusions drawn. The research itself has to follow an established research method
and follow it well. Finally, the manuscript has to be grounded in the literature. These components
are what makes a manuscript publishable, not just in JITE, but in any high quality journal.
How do you foresee your journal evolving in the future?
As technology evolves, JITE will continue to evolve. I expect us to maintain our position
at the forefront as new technologies continue to be introduced into educational environments.
Does your journal tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
In terms of both research philosophy and methodological approach, we are open-minded.
No paper is declined because it used the “wrong” philosophy or approach. We work hard to
assign editors and reviewers who are familiar and comfortable with the philosophical and
methodological choices a manuscript's authors have taken. Then we expect the authors to deliver
a quality paper within the approach they have chosen.
How did you become interested in informing science?
Contact with Eli Cohen and through the InSITE conference.
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What do you like the most and the least about being an Editor?
Most of all, I like having the opportunity to mentor colleagues. Even when we send a
rejection letter, we typically edit it multiple times to try to give the authors as much helpful
insight and as many positive suggestions as possible. I also enjoy reading the manuscripts our
authors submit. This is a wonderful way to keep abreast of all that is happening in the field of
technology and education. If I have to name a least favorite part, I would say the paperwork
involved in tracking all our submissions. Thankfully, Betty Boyd, the Institute's Publisher, does a
wonderful job of keeping JITE records on track.
Can you give me one example where an article published in your journal may have made a
measurable impact in the broader world?
Our site was visited an average of 821 times per day in February 2011, with visitors
coming from 120 different countries on six continents. During that time our five most popular
articles were on delphi research, concurrent software engineering projects, database security,
online learning, and web-based learning. All of these articles had more than 450 visitors each in
just that one month. Given that as human beings we all are influenced by the ideas to which we
are exposed, I have no doubt that our articles do have impact in the broader world. We have a
very broad and deep readership worldwide. Imagine! 821 visits each day. 121 countries each
month. This type of readership would never have been possible without both the Internet and the
Informing Science policy of free access to research.
Interdisciplinary Journal of E-Learning and Learning Objects – http://ijello.org/
The Interdisciplinary Journal of E-Learning and Learning Objects (2010) (IJELLO)
describes its mission as publishing on the developments in E-Learning and Learning Objects.
IJELLO is an interdisciplinary forum that publishes articles on theory, practice, innovation and
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research. IJELLO assists those who submit articles with timely constructive feedback. IJELLO
strives to be the most authoritative on E-Learning and Learning Objects.
Key Statistics
IJELLO was founded in 2005. Since its inception through 2009, it published 85 articles,
submitted by 189 authors from 82 institutions.
Key statistics relating to authorship and international contributions are presented in Table
5 and Figure 7 (see Appendix A for explanation of data collection for Tables 3-9 and Figures 511).
An Interview with Alex Koohang, Editor-In-Chief of IJELLO
Can you tell me about the history of the journal?
It happened back in 2004. In a conference with Eli Cohen in Eastern Europe, he
approached me and asked me to come up with the journal.
What are your main aspirations for the journal?
To create a forum for researchers to publish and collaborate more freely.
Table 5: Frequently Published Authors and Institutions: Publishing in Journal of E-Learning and Learning Objects
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Figure 7.. The Percentage of Articles With Auth
Authors
ors Representing Various Countries in IJELLO through 2009

ership is the journal serving?
What readership
From an author perspective, it is more international than domestic (U.S.), however, there
are more reader hits from the US.
What areas of research within your journal do you feel to be the most promising?
The practical areas, because this area is so new that people are coming and asking how it
can be used. An example of a practical area would be how to create sound learning objects and
using them in a practical setting, and examining it empirically for its efficacy.
Why are certain areas of informing science poorly understood or under recognized?
The transdiscipline part of informing science still requires a lot of work from the
community of practice and the community of scholars. The goal is to bring sch
scholars
olars from various
disciplines to cooperate and collaborate with each other.
Where does this journal sit within the informing science transdiscipline?
This journal is mainly for practitioners in various disciplines using IT to solve problems.
Are there any disadvantages to being a journal within the informing science transdiscipline?
No, I always look for improvement, though. This journal follows the essence of
informing science.
28

Who are the practitioners served by your journal?
A professor from any field, or a practitioner from any field, that is using IT to inform his
or her audience.
How do you try to balance the needs of students, researchers, and practitioners?
That’s tough and perhaps a loaded question. When I receive a paper, I screen it first and
then sent it to be reviewed. The review process is a mentoring process. We often mentor the
author if needed, but each case is different. We are hoping that once we publish a paper it is
beneficial for those who read it.
What characteristics in a submission are your reviewers looking for?
We don’t want reviewers to look for reasons to reject papers; rather we want our
reviewers to find ways to mentor authors to improve their papers (even if they ultimately can’t be
published by us).
How do you foresee your journal evolving in the future?
We are going to adapt and use the new technologies as they become available. So, the
submission process may not change, but the technologies we are using within our informing
systems may change. I hope to see the journal will expand its readership.
Does your journal tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
No, because we are a transdiscipline journal. My rule is that if the paper is good, we will
be open minded as to the approach. It is the overall goodness that matters, not that we favor just
authors who do a particular method of research.
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How did you become interested in informing science?
I was one of the original supporters of the concept – we call it Cohen’s Informing Science
model. So, I have continued to contribute to the organization in any way I can.
What do you like the most and the least about being an Editor?
I like that I get to read the papers first. And, I like to mentor other authors. I dislike when
reviewers commit to reviewing papers, but do not deliver. We understand this is not a paid
commitment, but nonetheless we rely on reviewers’ help to make a strong journal.
Can you give me one example where an article published in your journal may have made a
measurable impact in the broader world?
I wouldn’t want to favor one article over another. But, I will say that I have seen many
examples of readers or other authors using our articles to support their own research and practice,
and that is truly exciting.
Interdisciplinary Journal of Information, Knowledge, and Management – http://ijikm.org/
The mission of the Interdisciplinary Journal of Information, Knowledge, and
Management (IJIKM) (2010) is to publish on topics related to the use of information and
technology.
Key Statistics
IJIKM was founded in 2005. Since its inception through 2009, it published 37 articles,
submitted by 78 authors from 43 institutions.
Key statistics relating to authorship and international contributions are presented in Table
6 and Figure 8 (see Appendix A for explanation of data collection for tables 3-9 and Figures 511).
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Table 6: Frequently Published Authors and Institutions: Publishing in Interdisciplinary Journal of Information, Knowledge,
and Managment

Figure 8.. The Percentage of Articles With Authors Representing Various Countries in IJIKM through 2009

Editor-In-Chief of IJIKM
An Interview with Eli Cohen, Acting Editor
What is your position with the Informing Science Institute?
Executive Director, Managing Editor of all of the Journals, Acting Editor In Chief of The
Interdisciplinary Journal of Information, Knowledge and Management.. [Since this interview,
Raymond Chiong has accepted the position of Editor
Editor-in-Chief for IJIKM.]
Can you tell me about the history of the Institute?
The idea of informing science as a transdiscipline began years ago. The first thing we did
was arrange to have conference tracks at other International conferences, starting with a Finnish
Instructional Technology conference, and then another one in Venezuela. Later I was teaching
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annually in Poland, and a colleague of mine suggested I hold a conference in Krakow, and we
decided to hold the first InSITE conference. Before we held the conference, we created the
journal Informing Science to grow interest and legitimacy in the new transdiscipline. Since then
we have had ten annual international conferences.
What are your main aspirations for the Institute?
Our first aspiration is to develop a theory of informing science. We have attempted to
develop a theory but, to quote Bruce Lee, if you are attempting to look at the moon, don’t stop
when you see my fingertip pointing at the moon. Several disciplines claim informing science
principles as their own and fail to see how what they do connects to the larger picture.
The second aspiration is to be what a professional Institute should be and to avoid the
mistakes other Institutes make. This is why we follow a scientific, non-commercial approach and
make our journals and books available online, free of charge. We make this knowledge of
Informing Science research available free to all colleagues: members and non-members alike.
A third aspiration is to provide an environment where colleagues can and do mentor
colleagues. We actively discourage cliques and encourage collaboration by all participants.
A fourth aspiration is to continue to develop our diverse and international representation.
This includes both diversity across geography, but also diversity across departments and
disciplines. At one conference, we had a participant thank us for having the conference because,
he said, he had been working on a problem and thought he was alone in working on it, and that
without this conference, he would never have met someone who was working on the same
problem. What’s more, he recounted, his new research colleague was from the same university
but in a different faculty! Our final aspiration is to help build trust between collaborators, across
the globe and across disciplines.
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What is the readership and the audience of the Institute?
Azad Ali compiles our weblogs. In any month, our articles are read (and likely cited) by
hundreds of thousands of colleagues.
What research within informing science are you most interested in?
I am most interested in the research that looks at the psychological and brain science
processes, issues of bias as it relates to decision-making, and the brain science aspect that looks
at how those biases may be chemically influenced to alter the presentation of what we consider
to make decisions. In other words, I am now most interested in the science of irrational.
Why are certain areas of informing science poorly understood or under recognized?
My biggest suspicion is the “Not invented here” issue; if it is not my field, it is not
important.
Who are the practitioners served by your journal?
My focus is for developing a forum for professors to share knowledge across disciplines.
Hopefully, the knowledge exchange and exposure from the cross discipline collaboration trickles
from those professors to their audiences, including practitioners and the students who become
practitioners.
What characteristics in a submission are your reviewers looking for?
Each journal has its own requirements, but the commonality is that submissions should be
able to convey their contribution of knowledge to non-experts as well as experts.
How do you foresee the Institute evolving in the future?
It is going to be taken over by the Fellows. It is going to be given more structure. It will
have one leader who is an executive director, and another leader who focuses on advancing the
theory, and one person who focuses on the improvements in quality of journals, and conferences,
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another in membership and development. This way its volunteer leaders can focus on those
aspects of development that most fulfills their particular interests.
Does the Institute tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
As a transdiscipline, we have to recognize the epistemology of all the disciplines. If an
argument is made cogently, we are happy to publish it and disseminate it. There is truth even in
poetry.
What do you like the most and the least about being a role?
I like the most that I designed something for myself that gave me the academic freedom
that I did not get in academia. My experience is that academia stifles creativity.
Can you give me one example where an article published in one of the journals may have made a
measurable impact in the broader world?
“A Philosophy of Informing Science” (Cohen, 2009a) has had such an impact.
International Journal of Doctoral Studies – http://ijds.org/
The mission of the International Journal of Doctoral Studies (2010) (IJDS) is to publish
articles covering a wide variety of issues in doctoral studies, across any discipline. IJDS
welcomes submissions from faculty members and academic administrators actively involved
with doctoral programs. Book reviews are also accepted. Submissions to IJDS must focus on
issues directly related to doctoral studies.
Key Statistics
IJDS was founded in 2006. Since its inception through 2009, it published 19 articles,
submitted by 34 authors from 20 institutions. Key statistics relating to authorship and
international contributions are presented in Table 7 and Figure 9.
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An Interview with Yair Levy, Editor
Editor-In-Chief of IJDS
Can you tell me about the history of the journal?
The journal was officially launched when I took it over. Prior to that, it was a work in
progress being carried by other members of the institute. During InSITE 2006, I volunteered to
take it over and start developing the processes, as well as the infrastructure for it.
What are your main aspirations for the journal?

Table 7:: Frequently Published Authors and Institutions: Publishing in International Journal of Doctoral Studies

Figure 9. Represents the
he Percentage of Articles With Authors Representing Various Countries in IJDS Through 2009

One of the biggest areas I hope to accomplish is to extend the reach of this journal
beyond management information system
systems.
s. We are now targeting three major areas: medical,
engineering, and law, regarding the experience of doctoral education and skills needed to prepare
doctoral programs’ graduates.
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What readership is the journal serving?
The area of doctoral student studies is very small and very picky. We are trying to serve
doctoral students, those who supervise doctoral students, those who teach doctoral seminars,
administrators of doctoral programs, and more recently lawyers, yet the focus is not education,
rather all experiences associated with doctoral studies.
What areas of research within informing science do you feel to be the most promising?
It is so wide that I am not sure we should concentrate on a specific area. I personally find
research that address sensitive issues (ethical, misuse, etc) and the personal use of information
interesting.
Why are certain areas of informing science poorly understood or under recognized?
The overall model needs to be better explained. Grandon Gill’s (Gill & Cohen, 2009)
book really helps here, but more work needs to be done. Leveraging communication models and
diffusion of innovation models are an opportunity but the Informing Model has to be
differentiated that with Informing the recipient seeks and obtains the information to perform a
task.
Where does this journal sit within the informing science transdiscipline?
As doctoral programs are unique, as opposed to undergraduate and master programs, it is
by nature transdisciplinary. It sits in the area of doctoral studies and informs on issues within
doctoral studies, beyond the educational aspects of doctoral programs.
Are there any disadvantages to being a journal within the informing science transdiscipline?
We are a small group of volunteers without a profit incentive. This limits our
infrastructure choices sometimes. If you go to larger publishing portals they sometimes have
better funded centralized resources.
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How do you try to balance the needs of students, researchers, and practitioners?
90% of our reviewers are scholars; about 10% of our reviewers are practitioners.
What characteristics in a submission are your reviewers looking for?
It depends on the paper. For research papers, methodology is considered; for opinion
papers we look for well-written opinion papers. We are keen to grow our international exposure
and increase involvement with fields such as medical, engineering, law, etc as well.
How do you foresee your journal evolving in the future?
I hope to get more submissions in other fields, especially medical, engineering, social
sciences, and law. We also hope to get more editorial participation from such fields of research.
Does your journal tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
We are really very open, with one caveat: the associate editors themselves may have
preferences.
How did you become interested in informing science?
The InSITE conference and interacting with the members, and understanding their
values.
What do you like the most and the least about being an Editor?
I dislike the amount of work, but I find the ability to see new ideas in many fields very
rewarding.
Would you name one study your journal has published that you believe has made a significant
impact?
The lawyers have been using two particular studies in lawsuit arguments. One of them is
called “The proposed doctoral student bill of rights,” (Schniederjans, 2007) and the authors have
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been called as expert witness in doctoral student lawsuits after reading his paper on our journal.
Journal of Information, Information Technology, and Organizations – http://jiito.org/
The purpose of the Journal of Information, Information Technology, and Organizations
(2010) (JIITO) is to publish research balancing Information, Information Technology, and
Organizations. JIITO gives equal treatment to IT and information addressing the need to study
them in the context of tasks or processes over appropriate levels of analysis. JIITO encourages
submissions that give detailed accounts of information and IT coming from any philosophical
perspective that explains information and IT. JITTO also encourages submissions regarding
various aspects that have influenced IS research for considerable time.
Key Statistics
JIITO was founded in 2006. Since its inception through 2009, it published 32 articles,
submitted by 58 authors from 31 institutions. Key statistics relating to authorship and
international contributions are presented in Table 8 and Figure 10.
Table 8: Frequently Published Authors and Institutions: Publishing in Journal of Information, Information Technology, and
Organizations

An Interview with Bob Travica, Editor-In-Chief of JIITO
Can you tell me about the history of the journal?
I was at my first InSITE conference in 2005, and Eli Cohen and asked me if I would do
some additional work for the community. JITTO was the result.
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Figure 10. Represents the
he Percentage of Articles With Authors Representing Various Countr
Countries
ies in JIITO Through 2009

What are your main aspirations for the journal?
That we offer a model that allows an author to publish good research without being
manipulated by the commercial publishing establishment.
What readership is the journal serving?
I don’t know. First it was Eli Cohen’s InSITE crowd. I have been pushing for more
objective metrics. We have made improvements in the last two years, but we can do more to
identify our readership.
What areas of research within informing science do you feel to be the most promising?
I believe that we have a deep division between the information systems field and
information related disciplines. We have an opportunity to bridge that gap. Likewise, we need to
leverage the communications discipline. We al
also
so need to consider organizational theory.
Why are certain areas of informing science poorly understood or under recognized?
I think that informing science is not well known outside of its own community. And the
informing science community itself is som
somewhat
ewhat fuzzy. Membership in the ISI changes from
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conference to conference, and outside of that ISI community, few folks are aware of informing
science. There have been many attempts to carve out a new niche in the study of information,
and many of them have been transdiscipline, such as the Social Informatics approach.
Where does this journal sit within the informing science transdiscipline?
I am trying to get those folks focused on technology and the folks focused on information
and the folks focused on organization together. And, we cannot forget communication either.
Are there any disadvantages to being a journal within the informing science transdiscipline?
The disadvantage is that we are not established with a level of prestige warranted by the
inclusion in the indices of the major academic databases.
How do you try to balance the needs of students, researchers, and practitioners?
We don’t.
What characteristics in a submission are your reviewers looking for?
As the title indicates, we have an integrationist approach. We are trying to get the authors
to think about both the information and the technology aspects.
How do you foresee your journal evolving in the future?
We need to focus on communications beyond just the Shannon and Weaver model, which
may in fact be outdated. We need to have more of dialog, not just push our own ideas.
Does your journal tend to favor positivism versus interpretivism, or quantitative study versus
qualitative? Why?
All of the above. There is no discriminatory approach at all.
How did you become interested in informing science?
My interest was in the transdiscipline, although I am still not exactly sure what that
means. I am also interested in the volunteer aspect and open publishing model.
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What do you like the most and the least about being an Editor?
The most rewarding part is after working with an author to help him or her improve an
article they acknowledge that you have indeed helped them. In contrast, it can be frustrating
when some of our journal staff, as volunteers, do not always follow through.
Issues in Informing Science and Information Technology Journal – http://iisit.org/
The purpose of the Issues in Informing Science and Information Technology journal
(2010) (IISIT) is to share knowledge across fields that use information technology. The articles
in IISIT provide best practices on how to inform clients using IT and IT research.
Key Statistics
IISIT was founded in 2004. Since its inception through 2009, it published 392 articles,
submitted by 542 authors from 226 institutions. Key statistics relating to authorship and
international contributions are presented in Table 9 and Figure 11.

Table 9: Frequently Published Authors and Institutions: Publishing in Issues in Informing Science and Information Technology
Journal

Informing Faculty – http://InformingFaculty.org
The mission of the Informing Faculty journal is to provide discussion cases that address
the challenges faced by faculty participating in higher education (Gill, n.d.). During its first (and
only) year operating as a journal, it published 10 case studies—all but one of which was
developed for workshops hosted by the Center for 21st Century Teaching Excellence at the
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University of South Florida.. The combination of publishing discussion cases (rather than
research cases) and focusing on an area where such cases were not routinely used (higher
education) proved to be too great a barrier to potential authors. So, in the absence of sufficient
submissions, the journal has since transitioned into a repository in 2007, available to publish
such cases should they be developed
developed.

Figure 11. Represents the
he Percentage of Articles With Authors Representing Various Countries in IISIT Through 2009

All Published Articles Searchable Archive
The institute also provides an “all published articles” searchable archive at
http://ISjournals.org as another distinct channel to make it easier for its clientele to receive the
information that is relevant to them in a resonate way. This list also is designed to encourage
search engines to produce search results for ISI published articles as well.
Conferences of the ISI. The ISI has put on a number of academic conferences. Cohen
(2009a) identified that face-to-face
face communication helps foster trust and a sense of the
community. Several of the journal editor
editor-in-chiefs
chiefs the author interviewed for this paper
pap credit the
channel of conferences with being the catalyst that sparked their interest in informing science
and the Institute.
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Recent conferences have included the following:
•

InSITE 2011 - Novi Sad, Serbia

•

InSITE 2010 - Cassino, Italy

•

InSITE 2009 - Macon, Georgia, USA

•

InSITE 2008 - Varna, Bulgaria

•

InSITE 2007 - Ljubljana, Slovenia

•

InSITE 2006 - Greater Manchester, England

•

InSITE 2005 - Flagstaff, Arizona, USA

•

InSITE 2004 - Rockhampton, Australia

•

InSITE 2003 - Pori, Finland

•

InSITE 2002 - Cork, Ireland

•

InSITE 2001 - Krakow, Poland
At these conferences, a number of papers are presented and numerous discussion panels

are held. The proceedings of these conferences can be found at
http://www.informingscience.org/conferences.php
As shown on the site for the 2011 conference http://2011.informingscience.org/, the
conferences currently include four primary tracks:
•

InSITE: Connect consists of study in various locations on the transmission of information
across time and across space. Connect focuses on the interrelationship between context
(historical forces and culture) and information and knowledge transfer.

•

InSITE: Inform solicits papers in any area that explores issues in effectively and
efficiently informing clients through IT (information technology).
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•

InSITE: TeachIT focuses on research topics related to teaching IT, including curricular
issues, capstone courses, pedagogy, and emerging topics in IT.

•

InSITE: TeLE focuses on research topics related to using IT to teach. For example, these
topics include e-Learning, m-Learning, making classroom teaching more effective, and
distance learning.

Books and other publications published by the ISI
The Informing Science Press publishes books related to informing science areas of
interest. Such books provide researchers with the opportunity to develop a theme in greater depth
than is possible with an article, or to bring together a collection of important articles relating to
common topic. Most of the books published by the ISI have been about IT Education and
Instructional Technology related topics. However, there have also been some books about
informing science itself, as well books about education, e-learning, informing theory, and other
areas. Table 10 lists the most frequent subjects covered by the books and collections of articles.
Table 10: Most Frequently Addressed Subject for Articles Included in The Books
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Outreach channels. Ironically, it may be that informing science gains greatest credibility
when it is mentioned in journals not dedicated to informing science, namely discipline specific
journals. This is a theme touched upon in Gill and Bhattacherjee (2009b), where those same
authors also stated that academic research in general is failing to engage information systems
practitioners in business. Although the ISI may be doing a good job in engaging academics from
multiple disciplines, that does not necessarily translate into its research resonating with
practitioners from different disciplines.
Academic outreach in channels outside the ISI may be the logical place to start to provide
outreach value while simultaneously gaining third party credibility. We would define third party
credibility as when someone other than your own members recognizes or mentions the work or
philosophy of informing science. To use a metaphor, there is usually a different reaction if the
owner of a restaurant says the food is good than if a third party food critic says it is good. The ISI
needs some third party critics edifying its mission rather than just the members or channels
within the ISI doing so. Fortunately, there is progress being made in these areas. Recently,
informing science has been a central theme of two MISQ articles by Gill & Bhattacherjee
(2009a, 2009c) and an ICIS panel (Myers, Baskerville, Gill, & Ramiller, 2010). In 2011, an
engineering symposium specifically examining informing science’s application to engineering
disciplines was organized by the International Institute of Informatics and Systems, an
organization not affiliated with the ISI. As more non-ISI informing science conferences, panels,
and articles become available, the visibility and credibility of informing science will certainly
grow.
Going beyond academic channels, some thought should be given to how to better engage
professionals and win their participation as members of the Informing Science Institute or at least
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as practitioners aware of informing science approaches to building informing systems with
practical applications.
Conclusions
To recap, the Informing Science Institute has published approximately 1,000 articles by
over 1,000 authors from over 500 universities with impressive international participation. This
accomplishment as a research outlet was achieved by using the philosophical principles and
design guidelines of informing science to create the informing system that is the Institute. In
effect, the Institute has effectively been ‘practicing’ what it is ‘preaching’.
One of the foremost informing science principles the ISI has employed is addressing the
need to inform its clients with rigor, relevance, and resonance. The ISI achieves relevance by
publishing articles around a common theme: research that examines questions relating to
informing. The ISI achieves rigor through a peer review process that is led by experienced
researchers who are committed to researchers mentoring researchers. The ISI achieves resonance
by providing various communication channels that are already known to resonate among its
clients (who are largely academic researchers), including peer reviewed academic journals,
repackaging articles across its journals into books that examine specific themes, holding face-toface international conferences and other outreach activities. By embracing an open access model
where the journals do not charge for publication nor downloading published articles (and books
are made available online without charge through Google Books), the ISI has done a particularly
good job at achieving international participation in the research publication process, especially
compared to many traditional academic journals affiliated with for-profit publishing entities.
However, the other channels of the ISI also provide their own unique contribution to the
informing system. Trust is always an issue with recipients of messages being willing to receive
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messages and can even be an issue with senders of messages being willing to send messages.
The conferences the ISI organizes are a channel designed to facilitate trust, relationships, and
participation among the membership of the ISI.
By following the principles of the informing science philosophy in creating its own
informing system, the ISI has with some noteworthy success been “eating its own dog-food”, to
borrow a phrase from Microsoft. In the future, the ISI’s goal must expand beyond its own
membership, however. It must become a recognized and respected participant in existing
informing systems that serve academia. Through such recognition, researchers can be rewarded
(and certainly not punished) for choosing to adopt a transdisciplinary focus. Perhaps the best way
to accomplish this is through publishing articles about informing science in traditional,
discipline-specific journals, citing ISI articles about informing science while doing so.
Another area where the ISI may want to consider expanding is in the area on nonacademic clients, such as practitioners in business and government. The problem with academic
research published in academic journals is that it can fall into the trap of becoming inward
focusing. Particularly in U.S., this has become rule rather than the exception in many areas (Gill
& Bhattercherjee, 2009b). Just being transdisciplinary does not protect its journals from such a
tendency. As evidenced by the interviews with the Editors in Chiefs of the various ISI journals,
there is a real danger that practice will come to be ignored if engagement is not actively sought.
Perhaps in the future the ISI could become transoccupational as well as transdisciplinary. After
all, if disciplinary silos can cause research myopia, occupational silos can as well. At the end of
the day it is the job of the researcher to create knowledge and solve problems. Should academia
ignore the researchers in industry and should the researchers in industry ignore the researchers in
academia when they are both trying to solve problems relating to informing? The answer is “of
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course not.” Both academia and practice face complex problems that require leveraging and
combining multiple approaches. As a start, the ISI may want to increase the ratio of practitioner
focused articles in its current journals, or even launch specialty journals specifically intended to
resonate with practitioners.
Every challenge is a potential opportunity. So, the opportunities of the ISI for future
growth, contribution, and improvement are myriad. The ISI has done a commendable job based
on the leadership of its founders and the work of its volunteer army. But, any virtue can be a vice
if taken to an extreme. There are many questions that can be raised with respect to the challenges
of the future. Has the ISI done too good of a job in avoiding fund raising conflicts of interest?
With slightly better infrastructure, outreach evangelist budgeting, and more aggressive marketing
of itself and informing science, would informing science have more awareness and acceptance in
academia? In an open access model with such large international participation, is there room for
papers published that are not in English if qualified editors and reviewers can be found who are
fluent in other major languages? Can the ISI use informing science and its experience to ‘seed’
other institutes dedicated to transdisciplinary research to attack complex problems that are not
related to problems of informing but are none the less complex and in need of informing
systems?
In speculating about future opportunities, however, it is important not to forget the
extraordinary accomplishments of the Informing Science Institute in constructing an informing
system to disseminate informing science principles to its large and growing clientele. Across
every nearly conceivable dimension—number of ISI members, conference attendance,
international representation, the breath of disciplines included and the scope of publications
produced—major advances have been made with virtually no external resources. These
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achievements provide clear evidence that the principles of mentorship, open access, and
transdisciplinary perspective common to all ISI activities collectively constitute a powerful
system for informing. As long as the commitment of the informing science community to these
principles remains steadfast, a continuing stream of contributions to knowledge and growing
outside acceptance of informing science seems inevitable.
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Chapter 3: Government Interventions, Broadband, and the Digital Divide
Note to Reader
William Murphy was the first author of this essay. William Murphy oversaw the overall
production of the paper, and also participated in the writing, research, and interviewing process.
Sandra Murphy was a co-author and participated in the writing, research, and interviewing
process. Harvey Hyman, PhD, JD was a co-author, and participated in the developing the
literature review and confirming the result conclusions that the authors produced. Ira Levy was a
co-author and as the CIO of Howard County, he reviewed the work for accuracy, and added
research information. William Murphy and Sandra Murphy are co-owners of the consultancy
mentioned in the paper.
Abstract
This research provides a case research based examination of the role broadband access in
the United States has in the widening or narrowing of the digital divide, and when, how, and why
local governments should intervene to provide broadband access or infrastructure as a public
good. This research examines the case of the One Maryland project, a group of several local
governments, which sought and subsequently awarded $115 million in funding plus matching
funds from the Federal Government to provide Broadband access to underserved regions. This
case explores why the local governments became suppliers of broadband access, when it makes
sense for local governments to do so, and explores the lessons learned from the experience to
help other local governments make decisions on similar initiatives. To build the case, a literature
review was conducted that included reviewing academic journals, government reports, the One
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Maryland broadband grant application materials, and then interviews were conducted with the
chief information officers (CIOs) of the local governments involved in the One Maryland
project.
The authors of this paper were involved as paid independent researcher-consultants with
the grant by the local governments seeking the funding, both during both the grant seeking phase
and post-grant execution. During the grant-seeking phase, the authors were retained to help
provide independent feedback to the lead grant writers developing the grant proposal. During the
post-grant execution following the broadband grant award, the authors were retained (and paid)
by the participating municipality CIOs to perform independent action research on themselves
(the participating municipalities CIOs) that included (1) developing a review on the government
and academic literature regarding the need for broadband interventions, (2) interviewing the
CIOs of the municipalities awarded the broadband grant monies as to what they had learned as
local government leaders while going through the broadband grant process, that might give
guidance to other municipalities within Maryland (and nationwide) that might also seek to
become broadband providers in the future, and (3) to publish the findings of what was learned by
the local government leaders from the broadband grant initiative at either a government
conference, academic conference, or through an open access scientific journal so that knowledge
was disseminated in an open publishing forum that would be freely accessible to future
municipality leaders seeking that knowledge and future scientists seeking to study the issue. In
other words, in the post-grant-award phase, the authors were retained as independent action
researchers by the local government CIOs who were awarded the broadband grant money to
perform a literature review regarding broadband interventions, conduct independent interviews
on themselves regarding what they learned as the local government leaders during the initiative,
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compile that literature review and those interviews into a research report with any independent
conclusions, and then submit that report to an open publication channel for scientific or
government or academic research so it could be disseminated to future municipality leaders and
researchers interested in local government broadband interventions.
This research examines the case of the One Maryland project to examine several issues.
The main issues discussed in this paper are: (1) Recognition of the “digital divide,” (2)
Confirmation of economic and social factors that create the divide, (3) Types of government
interventions regarding access to broadband, (4) Supply versus demand side interventions, (5)
Forces that drive adoption on the demand side, (6) Empirical examples from OECD data and
historical examples in the literature, (7) Public policy examples from a national level unit of
analysis and public policy examples from a state and local community level unit of analysis.
Introduction. Information has always been a driver of civilization and individual quality
of life. Now, we live in an “information age” and an “information economy”. However, access to
information is not distributed evenly throughout society. Where such asymmetry of access exists,
a digital divide is created that reinforces the old adage that “the rich get richer, and the poor get
poorer”. In today’s world, access to information is often determined by access to broadband
Internet services. Broadband access is a monetized industry, with large telephone companies,
cable companies, satellite companies, power companies and Internet services companies all
competing for dollars. However, despite the competition, there often seems to be large pockets of
market failure. In these situations, the question arises as to when should government intervene
and how should government intervene to prevent digital have-nots from becoming further
disadvantaged. This research examines the case of the One Maryland project, a group of several
local governments, which sought and was subsequently awarded $115 million in funding plus
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matching funds from the Federal government to provide Broadband access to underserved
regions. This case explores: (1) why the local governments became suppliers of broadband
access, (2) when it makes sense for local governments to do so, and (3) explores the lessons
learned from the experience to help other local governments make decisions on similar
initiatives. To build the case, interviews were conducted with the CIOs of the local governments
involved in the One Maryland project, as well as their staff, private companies affected by the
project, and representatives of the state and Federal government. The author of this paper was
involved as a paid researcher-consultant with the grant by the local governments seeking the
funding, during both the grant seeking phase and post-grant execution. This research seeks to
examine whether access to broadband Internet is widening or narrowing the digital divide, and
when, how, and why local governments might intervene to provide broadband Internet access as
a publicly provided good.
Broadband. The Federal Communications Commission (FCC) (2009) defines
Broadband service as “high-speed internet access that is always on and faster than traditional
dial-up access.”
Traditional dial up service was initially measured in bits per second. Over time, modem
performance improved as technologies improved. Commercial dial up modems providing 300
bits per second in the 1960’s gradually improved over subsequent decades with consumer dial up
modems in the late 1990’s claiming 56 kilobits per second of data transmission. The advances of
consumer modem performance helped drive the consumer, household, and individual adoption of
the Internet. The Internet, in turn, created a business to consumer channel opportunity that really
fueled the drive to find alternative technologies such as superior compression, better spectrum
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utilization, better use of existing copper, and replacement of copper with fiber optic
infrastructure to surpass the limitations imposed by traditional dial up modems.
According to the FCC (2014), Broadband is defined as high-speed Internet access. The
speed range can vary quite a bit from 200,000 bits per second to 30,000,000 bits per second. In
general, Internet to computer streaming is typically faster than computer to internet. Today,
residential connectivity packages offering bandwidth measured in the gigabytes per second are
often available in the connected areas.
Digital divide. The US has a growing digital divide. Digital Divide is the disparity in
information and communication technology (ICT) access (Tapia, Kvasny & Ortiz, 2011). It has
been used to illustrate the gap between those with access to ICT and those without access
(Kyriakidou, Michalakelis & Sphicopoulos, 2011). ICT has become an integral part of business
and community communication. ICT has been linked with economic growth, employment
growth and increase in business development. Those with superior access to ICT possess several
advantages over those who do not. (Gillett, Lehr, & Osorio, 2006).
Research has found that poor, lower income and minorities are on the non-connected side
of the divide (Flamm & Chaudhuri, 2007). Factors found to contribute to the divide are age and
education (Horrigan, 2009), race (Smith, 2010), age and disability (Davies, Wiley-Schwartz,
Pinkett & Servon, 2003), and location (such as rural or underprivileged urban) (Larose, 2011).
The divide describes the asymmetry between groups who have access to broadband and groups
who do not.
Interventions. Interventions refer to the role of government promoting a service or
industry suffering from market failure or lack of penetration. Interventions to narrow the digital
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divide can take the form of “developing a vision and strategy, promoting digital literacy,
subsidizing broadband use or investing in infrastructure” (Frieden, 2005).
When the public entity intervenes in the market it can be categorized as soft, medium or
hard (Cava-Ferreruela & Munoz, 2006). Soft interventions are characterized by a high reliance
on market forces to provide access. When the market fails (lack of penetration or lack of
adoption) a medium intervention may be implemented; it is characterized by subsidies and other
supply side actions. Hard intervention describes a significant government intrusion and
domination in the market place. This is typically done when there has been a complete market
failure or there is no prospect for private investment.
The type of intervention can also be categorized as supply side or demand side. When
there is a commitment to provide the infrastructure itself, the intervention is supply side (often
called the “build it and they will come” approach). When government seeks to make it less
expensive to purchase broadband access, it is usually trying to stimulate demand, and this would
be referred to as a demand side intervention. Supply and demand side interventions can take the
form of fiscal incentive programs and subsidies to providers, long-term loans to suppliers and
public-private partnerships (Belloc, Nicita, & Rossi, 2012). These policies target the private
sector’s costs for creating and developing the infrastructure and in some cases carve up the
market territory in a similar manner that the U.S. airline industry experienced prior to
deregulation, Tennessee Valley Authority, and The Telecommunication Act of 1996 (Frieden,
2005). Policies such as these focus on underserved areas where investment costs by private
industry would not otherwise be justified — also called “market failure.”
Alternatively the focus can be on adoption, modeled as demand-side intervention to
stimulate use of the ICT. These policies are designed to stimulate public demand of services such
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as e-commerce, e-government (Nunes, 2006) and e-health services (Firth & Mellor, 2005).
Demand-side policies are grounded in diffusion theory and network effects (Katz & Shapiro,
1994; Jeanjean, 2010).
The case of the One Maryland project. The author of this paper was a consultant for
the One Maryland project, which was a federal grant of $115 million plus matching funds that
was written and awarded to nine contiguous municipalities in Maryland for the purposes of
providing a government intervention to provide broadband access. For the purposes of this
research, the case of the One Maryland project will be used to explore the topic of government
interventions and broadband market failure.
Our research starts by reviewing the relevant research on the topic of broadband public
policy, the digital divide, and related topics. Over 100 articles, government reports, and books
were reviewed for this paper and a summary of the research and findings are reported herein
within the literature review section.
To develop this case, the CIO’s from the nine municipalities awarded the broadband
grant were interviewed. The interviews consisted of an exploration of the situation that led to the
need for a government broadband intervention, and also included their recommendations for
other municipalities considering or implementing such an intervention.
During the preparation of the grant application that preceded this paper, broadband
vendors such as Verizon and Comcast were also interviewed. Verizon and Comcast had typically
been providing broadband access for profit to those areas prior to the grant initiative. As part of
preparing the grant application, industry players that could possibly benefit from the grant such
as Netapps, Cisco, local implementation contractors, and local businesses that will make use of
the broadband were interviewed as well. As part of going through the grant process, the state and
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federal policymakers involved with the applying for the funds that would allow the public
broadband intervention were also interviewed.
For future research may include a survey of the local anchor institutions, businesses, and
residents (pending approval) that have access to the government provided broadband.
Additionally, intra-research can be performed comparing the One Maryland project to other
municipalities that have since received similar grants.
Statement of the problem. If governments intervene to stimulate demand or to supply a
good or service, there are positive and negative consequences to industry and society that must
be considered. Local governments have to consider why they would intervene and whether the
benefits outweigh the costs.
The results of government providing broadband infrastructure or even stimulating
demand have not been extensively and systematically studied, leaving policy makers to have to
reinvent the wheel each time they consider demand side or supply side interventions regarding
broadband infrastructure.
The intention of this case is to provide insights, concepts, and implications for other CIOs
and policymakers faced with similar broadband market failures and intervention decisions.
Rationale for the study. ICT has become an integral part of business and community
communication. ICT has been linked with economic growth, employment growth and increase in
business development (Gillett et al., 2006). ICT increasingly relies on broadband access. Private
industry has traditionally been the primary provider of broadband services that is the
infrastructure that modern ICT relies on.
Private industry still does not provide broadband infrastructure in many critical need
areas and populations, and often provides that infrastructure at price points that are not
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affordable to the stakeholders within those critical need areas and populations. This reinforces a
growing digital divide and raises the question of whether governments should treat broadband
infrastructure as a public good and provide it or subsidize it.
The potential practical contributions of this research are to help provide other policy
makers, industry players, and citizens to have greater insight into the when, how, and why of
government interventions regarding broadband as it relates to public goods and the digital divide.
Broadband as a driver or measure of economic development has precedent in the
literature. Research over the past decade suggests that ICT can “prime the pump” of economic
development (Frieden, 2005). “Broadband networks will be as critical to the 21st Century as
roads, canals and railroads were to the 19th Century and the Interstate Highway System and
basic telephone networks were to the 20th Century” (Bouras, Giannaka & Tsiatsos, 2009).
Broadband is a foundation for economic growth and is fast becoming a necessary condition to
create growth and promote competitiveness (Picot & Wernick, 2007; Van Winden & Woets,
2004).
The problem is those who need those services the most may still not have access to
affordable broadband. Dial up access and early broadband was able to re-leverage the existing
telecom infrastructure, but today’s broadband often requires new equipment, and new
investment. Local government, as well as state and federal government therefore have a much
greater role being thrust upon them regarding determining the role out of modern broadband to
their constituencies. There continues to be areas such as rural districts, poor urban districts, and
certain shared services that private industry is unable or unwilling to service from a broadband
perspective. As this section on the digital divide supports, the communities that cannot get
broadband access become more disadvantaged (Gillett, Lehr & Osorio, 2004).
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Social, moral and historical. The digital divide in the U.S. has had a history of far
reaching implications with generally compounding effects. The digital divide started in the mid
to late 1980’s when computers began to appear in households across America. The price tag for
home computers was initially too high for everyone to afford, but as prices decreased the
personal computer became a ubiquitous part of the American home. Unfortunately, this was not
always the case with at-risk populations. Government recognized the advantages of providing
access to computers for at-risk populations and addressed this issue by installing computers in
schools and public access points for use by residents. As expected this implementation took time
and as those with early access advanced in their knowledge of computer use and began to use the
computer at a higher level, the at-risk populations were just beginning to learn the basics of
computing. This cycle repeated as advances in hardware and software were made. The digital
divide experienced further increase as broadband service became available across the U.S. As the
innovation of technology increases so does the digital divide. Pockets of the U.S. unable to keep
up technologically with the general population continue to fall behind in regards to access to job
skills, educational opportunity, healthcare, and other areas improved upon by access to highspeed internet connection.
The current project. For this research, case research was carried out on the novel and
significant broadband government intervention called the One Maryland project. Maryland was
awarded over $115 million in federal grant money plus matching funds for this broadband
initiative. The project allowed nine local governments to provide broadband services to rural,
urban, and shared services areas that private industry had not been able or willing to service.
Private industry is very divided between very for and very against this type of
government intervention depending on which part of the supply chain they service.

61

The various levels of stakeholders (local residents, local businesses, outside businesses,
local government, state government, and federal governments) all will measure the success or
failure of this project with a different set of metrics.
As consultants during the grant application and after the grant was awarded, excellent
access to the grant writers, the implementers, the industry players, and the various local, state,
and federal employees who were involved in this project was possible.
The One Maryland project was awarded $115 in federal grant money plus matching
funds. The funds allowed six local governments to provide broadband services to rural, urban,
and shared services areas that private industry currently does not cover.
The grant writers were granted unbounded access to all stakeholders from local, state,
and federal government, as well as the industry players (Cisco, Verizon, Comcast, Netapps etc.),
shared service centers, and the created non-profit; however, access to residents and local
businesses in the municipalities was limited.
One of the primary goals of the One Maryland project is to develop middle mile
broadband infrastructure in hopes of encouraging last mile providers to enter markets currently
underserved or providing that broadband themselves.
Maryland created the Inter-County Broad Band Network (ICBN) as a supply-side nonprofit component of the One Maryland project. It involves the construction of 800 mile of new
fiber cable, spanning over 4,200 square miles, connecting over 1,000 anchor institutions in nine
counties (ICBN, 2013). The monies to do so include $115 million plus matching funds awarded
to One Maryland by the Broadband Technology Opportunity Program under the Federal
Recovery Act (ICBN, 2013). Although critical need areas, shared services, hundreds of schools
and hospitals will be direct beneficiaries of the new connectivity, commercial entities will be
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given low cost lease options for the bandwidth as well to encourage local business (ICBN, 2013).
ICBN has declared design principles to: provide connection, support communication, provide
bandwidth, allow network elements to be configured and monitored from a central entity, and
provide more security (ICBN, 2013).
Theoretical framework. Although case research is not necessarily concerned with
theory testing, there is ample room to consider various theories as it relates to this issue within
the context of our case. Theories of interest include:
•

Economic theories regarding interventions and public goods,

•

Innovation Diffusion Theory,

•

Technology acceptance model and the theory of planned behavior,

•

Various social theories especially those that are applied to digital divide issues,

•

Agency Theory regarding the different incentives at various levels

•

Informing Science concepts of resonance regarding information channels

Research questions. This research will use the case of the One Maryland project to
examine the following questions:
1. Will government broadband investment “crowd out” private industry?
2. Was private industry going to serve rural areas and urban at risk areas?
3. Was private industry going to serve shared services areas?
4. Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
5. Was there a digital divide that was limiting social mobility or social service parity?
6. If broadband is delivered to those gap areas, will it be utilized?
7. Informing Science, where is the resonance and relevance (and rigor)?
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8. How does local government, state government, federal government, industry, and end
users measure success?
9. Should government broadband interventions focus on driving demand or provide supply?
Definition of terms. The following list of terms will assist the reader in understanding
the concepts discussed in the following chapters.
1G – “First generation wireless technology - analog introduced in early 1980s” (FCC,
2010e).
2G – “Second generation wireless technology – digital introduced in early 1990s”
(FCC, 2010e).
3G – “Third generation wireless technology – digital broadband technology still
being introduced in parts of the country. 3G allows the simultaneous use of voice,
data, and video on a wireless network and includes technology standards such as
GSM EDGE, UMTS, CDMA2000 and Imax.” (FCC,2010e).
4G – “Fourth generation wireless technology based on Long Term Evolution (LTE)
standards. 4G is an advanced digital broadband technology just emerging in
domestic markets.” (FCC, 2010e).
ARPU – “Average Revenue Per User – a measure / estimate of the average revenue
from a subscriber relative to a defined unit of sale.” (FCC, 2010e).
Augmentation – “Refers to an area for which broadband must be installed or
increased to accommodate the defined broadband need. Also refers to the required
incremental network modeled to provide service and the related capex and opex costs
and revenues.” (FCC, 2010e)
Broadband service – “Used to refer to a high data rate internet access capability typically
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contrasted with dial-up access using a 56k modem. The general term of broadband
includes a variety of speed tiers ranging from 768kbps and greater.” (FCC, 2010e)
Brownfield – “A term used to describe the situation where service is provided to an
area where related services exist but not in a sufficient capacity or feature set.” (FCC,
2010e).
CAPEX – “Capital expenditures representing the investments required to design and
install communications facilities – including the related cost of money
associated with capital investments.” (FCC, 2010e).
Greenfield – “A term used to describe the situation where service is provided to an
area where, to this point, there has been no such service.” (FCC, 2010e).
Last Mile – “This is the link between the customer (end user) and the service
provider’s network node. Also referred to as a local loop, this connection can be fiber,
copper, wireless, or coaxial. ” (FCC, 2010e).
Middle Mile – “High capacity transport connections between a service provider’s
network core and its second and last mile network…the Middle Mile reaches the point of
interconnection (which is a designated existing fiber location) with second and last mile
network built for un-served areas.” (FCC, 2010e)
OPEX – “Operating expenses generally experienced by broadband providers
including network related operating costs, sales and marketing costs and a
wide range of administrative costs (including bad debt).” (FCC, 2010e).
POTS – “Plain Old Telephone Service – the basic service supplying standard
telephone single line service and access to the public switched network” (FCC,
2010e).
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Second Mile – “Transport connections between the Middle Mile and Last Mile…the
transport between Middle Mile connection and network nodes (e.g., DSLAMs,
ONT’s, and wireless base stations) providing Last Mile customer connections. ”
(FCC, 2010e).
xDSL – “Digital Subscriber Line – a generic name for a family of digital lines being
provided by CLECs and local telephone companies for high speed data services
including broadband internet access. [The “x” notation refers to an unspecified
underlying technology (e.g., ADSL, VDSL, HSIA) and the attending speed
realized.]” (FCC, 2010e).
Significance. Government interventions to address possible broadband market failures
were researched. Questions that are multi-level, complex, and significant to society arose from
this research. The relevant research on broadband public policy will then be summarized. The
events leading up to one of the largest Federal broadband grants in history using case based
research will be explored as well as the lessons learned from the implementation of government
broadband. It was the expectation of the researcher that the results of the interviews would
provide generalizable insights to industry, government, residents, and academia.
One of the first practical contributions will be to discuss the issue of when government
may need to consider intervening to either stimulate demand or provide supply of broadband. An
important issue that governments should consider is whether an intervention should focus on
critical need areas such as underserved rural and urban areas, and shared services (such as multicounty 911 call centers) or whether government should provide high quality universal access to
broadband to all of its residents and stakeholders. This has obvious ramifications to residents,
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local businesses, anchor institutions, and also companies such as Verizon and Comcast that
derive significant revenues by providing broadband.
Another issue of practical concern is whether the access to broadband for some groups
and the lack of access of broadband for other groups is exacerbating a digital divide that restricts
social and economic welfare for some groups compared to others.
The type of government intervention, whether stimulating demand and thus giving
private industry greater incentive to supply the broadband or whether government should
actually supply the broadband itself should also be considered.
This research seeks to determine whether government intervention to provide broadband
corrects a market failure, or needlessly crowds out private industry from providing that service.
The issue of whether government can provide broadband services as cost effectively and with as
high a quality as private industry should also be considered.
Another issue of interest is that the various stakeholders will all likely measure the
success of an intervention differently. Local government will have different metrics of success
than the state, the state will have a different metric of success than the federal government, local
businesses will have different views of whether the project was a success than outside broadband
providers, upper class residents may have different utility from the initiative than the residents
from lower socio-economic backgrounds or areas.
Whether or not broadband provided by the government will actually be used by otherwise
underserved urban and rural residents is also an issue of practical consideration. “If you build it
they will come” is often an assumption of broadband interventions, but the veracity of that
assumption has not yet been systematically studied.
Finally, an issue of large practical consideration is whether large Federal broadband
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grants to local government like the One Maryland project are duplicable (and generalizable) by
other municipalities.
Limitations. There are several limitations of this study that should be highlighted in an
effort to make improvements to future research. First this is a case study and is based upon a
single instance and therefore may not be readily generalizable. However, the experiences brought
to light by this study can serve as a catalyst for future research and serve as a rough guide for
other populations looking to seek government funding and implement a broadband initiative.
Second, Maryland may not be representative of the average state. As of 2012 Maryland has the
highest median income at $70,000 compared to Mississippi at $35,000 (Sauter, Weigley, Hess, &
Zajac, 2012). Finally, interview respondents may be likely to state their experience in the most
positive manner due to political motivations. The success or failure of a government provided
benefit like Broadband can impact the CIOs ability to maintain their current position.
Literature Review
One hundred articles and documentary reports on Broadband Public Policy, Digital
Divide, and related topics were reviewed for this paper. Several issues were identified from the
literature review, including:
•

What is broadband?

•

How does broadband (or the lack) of it affect various domains, industry, and stakeholders

•

Recognition of the digital divide

•

Confirmation of economic and social factors that create the divide

•

What are interventions?

•

Soft, medium and hard level government interventions with correlated results produced

•

Supply versus demand side interventions
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•

Forces that drive adoption on the demand side, Empirical examples from OECD data and
historical examples in the literature

•

Public policy examples from a national level unit of analysis and public policy examples
from a state and local community level unit of analysis
What is broadband? FCC (2009) defines Broadband service as “high-speed internet

access that is always on and faster than traditional dial-up access.”
According to the FCC (2009) the following attributes further differentiate Broadband
from traditional dial-up service:
•

larger data transfer capacity at higher speed transmission rates

•

access to internet services such as streaming media, VoIP, gaming, and
interactive services

•

always on/no need to log off and reconnect

•

less delays in content transmission

Who has broadband, who does not, and why? The 2009 FCC survey found that
Americans spend an average of $41 a month for their broadband, with the caveat that half of
broadband users receive their service as part of a bundle and can’t easily separate out what they
pay for broadband from the total bundle price (FCC, 2010a).
Broadband usage in America. In November 2009, the FCC surveyed 5,005 Americans
on their Internet usage. The survey found that 78% of adults use the Internet, and 74% of adults
have Internet access at home, 65% of adults have adopted some form of broadband access, and
6% of adults are still using dial up access from home (Horrigan, 2009). The number of senior
citizens using the Internet was only 48%, and only 35% have broadband access (Horrigan, 2009).
The survey found that 82% of adults who attended college are broadband users, and 46% of
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adults with a high school diploma and no college use broadband at home (Horrigan, 2009). They
survey further found that 87% of adults in households with incomes above $50,000 a year use
broadband at home, while only 52% of adults in households with incomes of $20,000 to $50,000
a year use broadband at home, and only 40% of adults in households with less than $20,000 a
year use broadband at home (Horrigan, 2009). Download and upload speeds available to users
determine what services they can access.
The FCC (2010d) reports that users with faster connections spend more time online, and
that most Internet users spend around 29 hours online. Email and web browsing are still the most
widely used applications (FCC, 2010d). It is interesting to note that Americans are, on average,
watching 5 hours of television a day and spending 1 hour online (FCC, 2010d). Folks who have
large screen phones with mobile broadband also spend an average of 38 minutes per day online
via their mobile phones (FCC, 2010d).
As, we might expect, there is evidence that the top 20% of users drive 80% of the
broadband residential usage (FCC, 2010d). In early 2009, it was reported that the median
broadband user was using almost 2 gigabytes data per month (FCC, 2010d).
Broadband assessment model. The FCC has created a Broadband Assessment Model
(BAM) as a national initiative to understand where broadband is and is not available across the
country. BAM is meant to complement a number of state level initiatives already underway.
BAM also seeks to identify what technologies can be used to fill in the gaps in coverage, what
infrastructure will need to be built, what the costs will be to fill the gaps, and what revenues can
be realized by filling the gaps in broadband coverage (FCC, 2010e).
National broadband plan. The Federal Communications Commission was tasked by
Congress to create a national broadband plan as part of the American Recovery and
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Reinvestment Act of 2009. As part of this initiative, the FCC has been tasked with exploring
technology alternatives, doing cost analysis, ensuring utilization, and seeking ways for national
broadband to increase the well-being of American citizens and businesses (FCC, 2010e).
Broadband cost. Implementing a national broadband plan will incur substantial costs.
The FCC estimates that implementing a national public safety broadband network alone will
have a capital expenditure of $6.5 billion dollars over ten years. As part of the national
broadband plan, the FCC proposes a public safety fee on all broadband users to cover the
network improvement and operating costs of that particular part of the national broadband plan
(FCC, 2010b).
Broadband performance. There is a variance between advertised broadband speeds and
real broadband speeds. The FCC reported that in 2009, mean real speeds were often half of the
mean advertised speeds, and that other studies measured real mean speeds closer to 25% of the
mean advertised speeds (FCC, 2010d).
If users are using mobile broadband, proximity to the cell tower, and how many users is
also a factor in broadband performance. The further away from the cell tower you are, and the
more cell users accessing that tower, the slower the connection will be (FCC, 2010d). For
instance, advertised 3G peak download speeds of 3 to 7 Mbps or 4G peak download speeds of 10
to 50 Mbps are based on single users in close proximity to the cell tower (FCC, 2010d).
Mobile broadband. The demand for mobile data has been growing exponentially. There
are three ways to provide the capacity to meet this demand: 1) Allocate more spectrum to mobile
use, 2) find ways to increase the spectral efficiency (bits per second per hertz), or 3) add more
cell sites.
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The Federal government is already taking steps to allocate more spectrum for mobile. In
June 2010, President Obama released an executive memorandum for 500 megahertz of new
spectrum to be made available for fixed broadband and mobile use. Even with that additional
allocation, the FCC estimates that the demand for mobile data is likely to exceed capacity under
the current spectrum allocation, with a deficit approaching 300 megahertz by 2014. Between
2009 and 2010 alone, the FCC reported an increase in mobile data use of 450%. The National
Broadband Plan recommends that 500 megahertz of new spectrum be made available for
wireless broadband, that includes 300 megahertz for mobile use. The National Broadband Plan
suggests that $100 billion in unnecessary costs can be avoided by allocating this spectrum
proactively. Several technologies such as High Speed Packet Access can serve both voice and
data, so it is becoming more challenging to segregate spectrum as voice spectrum or data
spectrum (FCC, 2010g).
Given constraints in available spectrum and spectral efficiency, adding cell sites is
another way to meet demand. Demand tends to be heaviest in urban areas, and those areas tend
to get priority for adding cell sites. Cell sites are not inexpensive. Estimates range from $250,000
to $550,000 (including allocating the estimated net present value of 20 years of operating costs
per cell site) (FCC, 2010g).
Broadband in healthcare. Doctors and hospitals have embraced information technology
in the healthcare setting. Clinical applications, billing applications, and electronic health records
all benefit significantly from faster Internet throughput (FCC, 2010f)
Recognition of a digital divide. The digital divide is the disparity in ICT access (Tapia
et al., 2011). It has been used to illustrate the “gap between those with access” to ICT and those
without access (Kyriakidou et al., 2011). The divide describes the asymmetry between groups
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who have access to broadband and groups who do not. Research has found that poor, lower
income and minorities are on the non-connected side of the divide (Flamm & Chaudhuri, 2007).
Factors found to contribute to the divide are age and education (Horrigan, 2009), race (Smith,
2010), age and disability (Davies et al., 2003), and rural, remote geography (Larose et al., 2011).
The United States has been the world leader in technology and business development for
the past hundred years. However, we are now at risk of being surpassed by many countries. In
the past decade the U.S. has gone from 4th to 15th out of 30 OECD countries (Ford, Koutsky &
Spiwak, 2011; Tapia et al., 2011). Research in the domain of broadband public policy has
produced several possible explanatory factors underlying this decline. These factors include: the
digital divide demographics such as race, gender, income level, education and population
density, e-literacy, and a lack of a national information communication technology (ICT) policy.
Broadband as a driver or measure of economic development. ICT has become an
integral part of business and community communication. ICT has been linked with economic
growth, employment growth and increase in business Research over the past decade suggests that
ICT can “prime the pump” of economic development (Frieden, 2005). “Broadband networks will
be as critical to the 21st Century as roads, canals and railroads were to the 19th Century and the
Interstate Highway System and basic telephone networks were to the 20th Century” (Bouras et
al., 2009). Broadband is a foundation for economic growth and is fast becoming a necessary
condition to create growth and promote competitiveness (Picot & Wernick, 2007; Van Winden &
Woets, 2004).
Despite these findings, there continue to be areas such as rural districts, poor urban
districts, and certain shared services that private industry is unable or unwilling to service from a
broadband perspective.
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Economic and social constructs of interests for the digital divide. O’Neil (2002)
studied community informatics and found that social capital, individual empowerment, economic
development opportunity and sense of community were significant factors in ICT.
(Ferrer, Belvís & Pàmies, 2011) studied use of ICT in primary education and found that
lower level socio/economic individuals improved their performance at a greater rate than those at
a higher level. Marital status, gender, and metropolitan location have been found to influence
adoption (Flamm & Chaudhuri, 2007).
Rural versus urban community divide has also been found to contribute to the digital
divide (Badasyan, Shideler & Silva, 2011; Horrigan & Murray, 2006). The extent of urbanization
impacts how much a given household uses broadband (Badasyan et al., 2011).
The factors of broadband: availability, adoption, competition, speed, and digital inclusion
were used in a Broadband Achievement Index by Badasyan et al. (2011). The result produced a
ranking of U.S. States in terms of their index number.
Ford et al. (2011) created a regression analysis to study the relationship of economic and
demographic factors with penetration rates. Several factors of interest studied were education,
age and population density.
Interventions. When the public entity intervenes in the market it can be categorized as
soft, medium or hard (Cava-Ferreruela & Munoz, 2006), and they can be categorized as demand
or supply side interventions.
Soft, medium, and hard interventions. Soft interventions are characterized by a high
reliance on market forces to provide access. When the market fails (lack of penetration or lack of
adoption) a medium intervention may be implemented; it is characterized by subsidies and other
supply side actions. Hard intervention describes a significant government intrusion and
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domination in the market place. This is typically done when there has been a complete market
failure or there is no prospect for private investment.
Supply versus demand side interventions. The type of intervention can also be
categorized as supply side or demand side. When there is a commitment to provide the
infrastructure itself, the intervention is supply side (often called the “build it and they will
come” approach). When government seeks to make it less expensive to purchase broadband
access, it is usually trying to stimulate demand, and this would call this a demand side
intervention. Supply and demand side interventions can take the form of fiscal incentive
programs and subsidies to providers, long-term loans to suppliers and public-private partnerships
(Belloc et al., 2012). These policies target the private sector’s costs for creating and developing
the infrastructure and in some cases carve up the market territory in a similar manner that the
U.S. airline industry experienced prior to deregulation, Tennessee Valley Authority, and
TheTelecommunication Act of 1996 (Frieden, 2005). Policies such as these focus on underserved
areas where investment costs by private industry would not otherwise be justified — also called
“market failure.”
What drives adoption. The focus of an intervention can be on adoption, modeled as
demand-side intervention to stimulate use of the ICT. These policies are designed to stimulate
public demand of services such as e-commerce, e-government (Nunes, 2006) and e-health
services (Firth & Mellor, 2005). Demand-side policies are grounded in diffusion theory and
network effects (Katz and Shapiro, 1994; Jeanjean, 2010).
National broadband public policy. In the past decade, the U.S. has lagged behind other
OECD countries when it comes to a committed national framework for ICT (Frieden, 2005). For
example, Korea set a national policy – Korean Information Infrastructure Plan (KII) as early as
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1993 to encourage the development and construction of a national broadband infrastructure.
Korea also produced The Framework Act on Information Promotion and the Korean Information
Infrastructure-Government (Lee & Chan-Olmsted, 2004). The goal of these initiatives was to
create the backbone for national broadband similar to what the U.S. accomplished with the
telecom system in the 1900s. Japan created the strategic initiative “e-Japan” over ten years ago in
2001. The goal of the initiative was to develop infrastructure and resources such as e-commerce
and e-government (Frieden, 2004). Canada has implemented many ICT development
frameworks during the past twenty years such as Industry Canada, Connecting Canadians and
National Broadband Taskforce. These initiatives focused on top-down models in the form of
government support for broadband network incentives and bottom-up models seeking to
stimulate demand by offering electronic services and funding pilot programs (Frieden, 2005).
Portugal is an example of a national policy “aimed at bridging the gap between urban dense areas
and rural sparse” areas (Nunes, 2006).
Recently, the President announced a new initiative called US Ignite. The goal is to
partner public and private entities with the purpose of job creation, promotion of innovation and
creation of new markets for business (White House Press Release, 2012). However, this does not
compare with the public policy initiatives other countries have undertaken.
The Broadband Technology Opportunities Program (BOTP) is a supply-side based
intervention committed to developing public computing centers (PCCs) (Jayakar & Park, 2012).
PCCs serve as proxy access points for users who do not have subscriptions in their
households (Jayakar & Park, 2012). PCCs can be categorized by organization type such as a
library or university, mission such as providing access to underserved individuals, or their target
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population. PCCs have been studied based on demographics of user (DeMaagd, Chew, Huang,
Khan, Sreenivasan, & LaRose, 2013) and evaluation by survey (Sey, 2008).
Any state or local entity seeking funding under BTOP is encouraged to include PCCs or
other anchors in a design plan for ICT development. PCCs have been found to play a role in
adoption (Jayakar & Park, 2012) that would explain why the BOTP recognizes PCCs as one of
the three categories eligible for funding.
State and local broadband public policy. As a country, the U.S. exhibits poor
broadband penetration compared to other countries (Tapia et al., 2011; Bleha, 2005). In contrast
to a lack of national framework, hundreds of U.S. cities have initiated Internet network
frameworks and programs (Tapia et al., 2011). These local initiatives address emerging issues
such as public safety (emergency communications and coordinated disaster response), and
presently there is no significant national ICT framework. There is the BOTP that provides grants
for projects that fall into one of three categories: broadband infrastructure, PCCs and adoption.
One of the goals of BOTP is to bring ICT to underserved areas (Jayakar & Park, 2012). Any state
or local entity seeking to expand broadband to an underserved area either by creating
infrastructure or PCCs, or by promoting adoption should seek support from BOTP.
promotion of “economic development and narrowing the digital divide” (Ortiz & Tapia, 2008).
ICT is shaping up to be a public good that is indispensible to the common welfare and national
economic success similar to roads, bridges, schools and parks. Public goods such as these and
national defense are typically managed by a governmental agency (Picot & Wernick, 2007).
Kentucky has created the “No child left offline” (Ford et al., 2011). Philadelphia
developed a public-private partnership with key goals of “enhancing economic development and
overcoming the digital divide” (Tapia et al., 2011). San Francisco embarked on a program to
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provide free email and Internet access (City & County of San Francisco, n.d.). Chicago produced
an RFP, which requested in part to provide high-speed access to those who cannot afford it —
addressing the digital divide (Tapia et al., 2011).
West Virginia was awarded $126 million plus matching funds in a grant for local
government to supply broadband. This grant is one of the few federal broadband grants larger
than the One Maryland grant and had many similar purposes. The grant adds 2,400 of broadband
fiber and connects over 1,000 anchor institutions. One of the positive outcomes of this grant is
now every West Virginia public school will have a broadband Internet connection. Emergency
services and healthcare providers will also be direct beneficiaries of the broadband. Local
businesses will also be able to obtain low cost leases for the broadband as indirect recipients of
the grant (Broadband News, 2013).
For our case, we look at Maryland’s public broadband initiative. Maryland’s public
broadband initiative is called “One Maryland.” The main goal described in One Maryland is to
develop middle mile broadband infrastructure and in some cases last mile broadband
infrastructure. One Maryland particularly targets being the broadband provider to underserved
regions, shared service centers (such as 911 services), and anchor institutions (such as schools,
universities, and hospitals). This strategy finds support in research examples from the literature
on supply-side ICT projects (Gillett et al., 2006; Kidokoro, 2007; Preston, Cawley & Metykova,
2007; Bouras et al., 2009).
Maryland created the ICBN as the central supply-side entity of the One Maryland project.
It involves the construction of 800 mile of fiber cable over nine counties. ICBN has declared
design principles to: provide connection, support communication, provide bandwidth, allow
network elements to be configured and monitored from a central entity, and provide more
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security — all supply-side goals supported in the literature. Those ICT supply goals in the
literature include promoting economic development and enhancing internal communications
(O’Neil, 2002).
Summary. The literature review was rich on information that addressed broadband,
digital divides, and interventions separately, but there did not seem to be a lot literature that
considered these issues together. Further, the existing literature is strongly Federal government in
nature, and does not really address the needs and viewpoints of local government. Most of the
literature suggests that broadband is an issue of national importance, that requires a Federal
Broadband plan, and paradoxically that same literature seems to assume that implementation will
need to be conducted by local government without providing guidance to local government on
how and when to conduct those implementation decisions. This research attempts to gather
feedback from local governments who have made such decisions and use that information, in
conjunction with the Federal broadband plan research to help inform local government how and
when they should make decisions to intervene by becoming the implementers of broadband
infrastructure.
Methods
The purpose of this research was to inform the practice of local government on how,
when, and why they might intervene to implement broadband infrastructure in their areas.
Because the issue of government intervening to provide broadband infrastructure involves
coordinating Federal, State, and Local government, as well commercial broadband providers and
local broadband beneficiaries, this research is complex and multi-level. Because the factors that
would make such an initiative a success for some local government might make the same
initiative a failure for other local governments, this research does not lend itself to research
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methods relying on decomposability. In attempt to select an approach that might be both useful
for local governments and still be rigorous, we elected to do case research with an interpretivist
outlook. This study could potentially inform other municipalities looking to provide services to
underserved areas and populations. Because last mile initiatives represent the solution to the final
connection hurdle faced by many areas, there remains a great need to research and understand
the process of last mile initiatives from several perspectives including those representing a given
municipality. The latest statistics from the FCC (n.d.) report the following:
•

19 million Americans still remain without broadband service.

•

14.5 million people lack broadband in rural areas.

•

In tribal areas, 1/3 of the population does not have access.

•

In areas with broadband access, 100 million people do not subscribe to broadband.
The research questions for this study were used to understand how key figures

participating in a last mile initiative perceived the process of the initiative. Furthermore, key
figures were interviewed to determine what benefits they hoped to gain at the start of the project,
what struggles they encountered and how they dealt with those struggles, how they planned to
use the new service, and how they planned to diffuse service in their respective municipalities.
The purpose of this study was not to define broadband or to even present the need for broadband,
but to present the practical experiences of a broadband initiative and the implications for that
initiative.
Research questions. This research focused on research questions that local governments
face when deciding whether to make interventions into the local broadband and how to make
such interventions. The CIOs of the municipalities who received broadband funds from the One
Maryland broadband project were interviewed to examine the following questions:
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1. Will government broadband investment “crowd out” private industry?
2. Was private industry going to serve rural areas and urban at risk areas?
3. Was private industry going to serve shared services areas?
4. Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
5. Was there a digital divide that was limiting social mobility or social service parity?
6. If broadband is delivered to those gap areas, will it be utilized?
7. Informing Science, where is the resonance and relevance (and rigor)?
8. How does local government, state government, federal government, industry, and end
users measure success?
9. Should government broadband interventions focus on driving demand or provide supply?
Theoretical framework for choosing case research methodology. We are studying the
problem of whether broadband access is exacerbating the digital divide, whether a lack of
broadband is the result of market failure, whether governments should intervene, and how the
multi-level stakeholders would judge those interventions as a success or failure. The problemswe
are studying are therefore complex, evolving, and multilevel. We can reasonably assume that one
estimate of success will probably not be viewed the same by all of the multi-level stakeholders.
We are therefore hesitant to risk sending our subjects a survey with variables and hypotheses set
by the researchers to test theories drawn from the literature review before conducting meaningful
interviews with each level of subjects. Kaplan & Maxwell (1994) state that interpretive research
does not assume predefined dependent or independent variables, but focuses instead on making
sense of the situation as data is collected. Furthermore, Gill (2011) states that the case method is
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the most valid approach when studying complex processes such as the One Maryland initiative.
We feel this is a better approach given our subjects and the multilevel complexity of our case.
One of the primary aims of our research is to provide practical insight, implications, and
concepts from the One Maryland case that may generalize usefully to the situations faced by
other CIOs and policymakers. Walsham (1995) states that interpretive case studies often yield
four types of generalizations, including:
•

Rich insight

•

Specific Implications

•

Concepts

•

Theory generation
So this too is a match to the One Maryland study that reinforces that an interpretive

approach is good fit or our research aims and the problem we are studying. Walsham (1995)
states that information system research using interpretive research approaches are an important
part of the information systems body of literature. Benbasat, Goldstein and Mead (1987), Lee
(1989), and Yin (1994) all discuss principles for doing case research in information systems so
that the rigor of the research is on par with that of positivistic research. Because of the
researchers involvement with One Maryland, there may be a lack of objectivity. This objectivity
is often sacrificed for the ability to integrate observations (Gill, 2011). Gill (2011) also points out
that true objectivity is unlikely. Additionally, Klein & Myers (1999) provides the following
principles for conducting interpretive field research that will be incorporated into this research to
produce a rigorous end product:
The Fundamental Principle of the Hermeneutic Circle - All human understanding is
achieved by iterating between considering the interdependent meaning of parts and the
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whole that they form. This principle of human understanding is fundamental to all the
other principles.
The Principle of Contextualization - Requires critical reflection of the social and
historical background of the research setting, so that the intended audience can see how
the current situation under investigation emerged.
The Principle of Interaction Between the Researchers and the Subjects - Requires critical
reflection on how the research materials (or “data”) were socially constructed through the
interaction between the researchers and participants.
The Principle of Abstraction and Generalization - Requires relating the idiographic
details revealed by the data interpretation through the application of principles one and
two to theoretical, general concepts that describe the nature of human understanding and
social action.
The Principle of Dialogical Reasoning - Requires sensitivity to possible contradictions
between the theoretical preconceptions guiding the research design and actual findings
(“the story which the data tell”) with subsequent cycles of revision.
The Principle of Multiple Interpretations - Requires sensitivity to possible differences in
interpretations among the participants as are typically expressed in multiple narratives or
stories of the same sequence of events under study. Similar to multiple witness accounts
even if all tell it as they saw it.
The Principle of Suspicion - Requires sensitivity to possible “biases” and systematic
“distortions” in the narratives collected from the participants. (p. 72)
We will document how we incorporated each of those 7 principles into our approach. At
a high level, we can say that rather than trying to simplify the complexity reported by our multi-

83

level participants by reducing the problems sets into decomposed variables, we embraced the
complexity, and assumed that multiple inter-related complex relationships probably couldn’t be
generalizably reduced. We ultimately found that each municipality had a unique situation,
sharing some conditions with some of its neighbors, but also maintaining some important
differences that might totally change their situational needs despite all other variables. This
approach of seeking to embrace and preserve each unique context rather than abstracting away
individual context is at the heart of the interpretive approach. Buraway (1998) recommends
context as a departure point and views context as a necessary to allow research to flourish. To be
even more discriminating we have to assume that we as researchers will not perfectly understand
what the participants we interview tell us because of variance between our perspective and that
of the participant being interviewed. Gadamer (1976) suggests that one of the key tasks of the
interpretive researcher is to attempt to find meaning in the participant’s reported context, despite
the fact that the exact context may never again exist exactly as it did before (because people,
organizations, and nature are themselves constantly changing). Walsham (1995) states that
interpretive case studies can provide four important insights: (1) the development of concepts,
(2) new theory generation, (3) implications specific to the case at hand, and (4) rich insights. We
chose to focus on the development of concepts and tried to provide rich insight to future decision
makers with our research.
Our research involves developing an exploratory case and focuses on discovery. In our
case, we will be triangulating our findings across several levels of stakeholders. We have access
to the stakeholders to a large degree because we provided strategic consulting services to the
stakeholders regarding the One Maryland project during and after the grant writing phase, so our
involvement was and is active rather than passive. We will be suggesting conclusions from our
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findings that we hope may provide generalizable insights and lessons learned for other CIOs and
policymakers. But we intend to caution our potential audience that every context is different and
the case of the One Maryland project may not generalize perfectly in other contexts. As Gill
(2011) points out, a case should be considered more like an observation as opposed to an
experiment.
Although we are doing exploratory case research and have a largely interpretive
approach, there is ample room for theoretical grounding. Being that we have an interpretive
approach, we do not seek to test or falsify theories, but we do believe we can use them as helpful
ways to view the environments we are researching. We found that several existing theories
provided insight into how we viewed some of the conditions reported by our participants:
•

The economic theory of Government Investment Crowding Out Private Industry,

•

The economic models of oligopoly in regards to Verizon and Comcast type providers,

•

Broadband as the resonant enabler of societal Informing System,

•

Studying design science aspects of what artifacts would drive adoption and diffusion of
the new infrastructure,

•

Using agency theory to model agent behavior at different levels given that each set of
agents within the program has very different types of incentives.

•

Using Roger’s Innovation Diffusion theory to consider whether there is a parallel for
local government driving broadband use similar to the role of the county extension office
to drive agricultural innovations.

•

Using theories such as the technology acceptance model and the theory of planned
behavior to help explain individual broadband use in the critical need areas before and
after broadband access.
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Case study method. Gill (2011) describes the following features of case method research
as follows:
•

Focus is on exploration rather than theory testing.

•

Conclusions are drawn from the triangulation of data sources.

•

Action research is employed in case method research. This is due to the active
participation of the researcher in the investigated process. Traditional research
encourages an outsider looking in perspective, but this is not the case with case method
research.

•

The researcher is ultimately empowered to draw conclusions since it is the researcher that
decides upon which factors are most germane.

•

Case method research tends to produce a better explanation of a process rather then a
generalizable truth.
Additionally, Stake (1999) notes that although the case study is not generalizable to a

population or even a population of cases, it may prove useful as generalizable to similar cases,
and generalizations may be drawn about a particular case.
In our own research, we took an exploratory approach, allowed our process to be guided
by discovery without putting any artificial emphasis on using the situation to test a “theory”. We
interviewed the CIO offices from multiple municipalities involved with the project, paying just
as careful attention to where they disagreed with each other as when they agreed. We were an
objective researcher when we interviewed the CIO offices. But, through several phases of the
grant, we were acting as consultants, providing information back to various participants to try to
help them use all available information to make their own informed decisions on how to proceed.
As we interviewed the various participants, we gained a multi-level and meta-perspective that
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allowed us to draw our own conclusions from the research. With this research, we gained some
distinctions specific to this case that may not be generalizable to other cases, but may
nonetheless provide insight on what to do or what not do or why certain things are done a certain
way that may be of value to future decision makers in similar situations. We therefore find that
our own experience of doing this research was naturally very congruent with the set of
conditions described by Gill in his book Informing with the Case Method: A Guide to Case
Method Research, Writing, and Facilitation (2011). Additionally, Stake (1999) states that case
research should tell a story, and that the conclusions from that specific situation being studied
may or may not be generalizable to other instances.
Our research objectives and approach seem to comply with both Gill’s and Stake’s
observations regarding case research. We agree with Gill’s and Stake’s admonitions that context
is very important in case research, and just because our findings may be true in the case of the
One Maryland project, this does not mean they will be true in any other case. Even with that
caveat, we strongly sympathize with one of the major points Gill makes in his book, Informing
Business (2010), In real world business research, context is essential to understanding, and what
may achieves success in one context may lead to failures in another context. Therefore we
believe, like Gill, that case research methods will be no less generalizable from one real world
context to another than a decomposable or positivistic approach would be. So, we do not feel like
we are making a concession regarding generalizability by taking the case research, but rather, we
feel that case research dogma is simply more upfront about the limitations of generalizability of
any social research (including business and information technology research) methods than many
of the other methods dogma seems to be. This frankness appeals to us as a more honest

87

approach, and we also feel that the case method may make our research more likely to be read by
decision makers in local government than other methodologies.
Rationale for design. The case study method suggested by Gill (2011) will allow us to
consider multilevel issues, using multiple sets of data, and tell a story that may help other local
government decision makers make decisions and possibly avoid the mistakes of decision makers
who have conducted similar complex initiatives in the past. These initiatives are so far rare, very
complex, involve hundreds of millions of dollars, and potentially impact millions of
stakeholders. As Gill (2011) outlines in his book, we hope to use the technique of collecting
perspective data from multiple sources so that we can ultimately provide a more useful
description of the complex issues involved. This is a form of triangulation, such that when
multiple sources confirm an issue, or confirm similar techniques to deal with that issue were
successful or failed, we are more inclined to have additional confidence in those collectively
confirmed reports. Regarding the value of case research in complex situations, Gill (2011) points
out that in real world complex decisions, many relationships are not really decomposable. As we
observed and interviewed the multiple municipalities, we found Gill’s point to be true as what
one municipality identified as a particular strength for them, another municipality would
consider a challenge in their own case. Context and interacting factors seemed to be largely
determinant on whether the same type of condition was a strength or weakness for a given
municipality. These points seemed to confirm that using the case research method was a helpful
research paradigm for us since our problem sets seemed complex and in many cases nondecomposable in nature.
Participant selection. The participants in this study consisted of the CIOs or acting CIOs
from the nine counties participating in the ICBN consortium. All members of the consortium
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were contacted for an interview. Interviews were completed for all nine counties. Interviews
(except the pilot interview) were conducted via telephone at a mutually agreeable time.
Interviews were conducted during the final stages of this last mile initiative, and after the grant
was awarded. Furthermore, while conducting this research and in the performance of our
consulting duties, we had frequent contact and project related discussions with key individuals
involved in the One Maryland project, such as:
•

The county CIOs who wrote the grant

•

The Implementers of the funds and plan

•

The Industry players who provide broadband

•

The industry players who may gain from public broadband

•

State employees involved with the public broadband plan

•

Federal employees and policymakers involved with the public broadband plan

•

CIOs of anchor institutions affected by the broadband plan

Screening for the case study. The CIO’s from the following municipalities who
participated in the One Maryland project were interviewed:
•

City of Annapolis

•

Carroll County

•

Harford County

•

Howard County

•

Montgomery County

•

Prince George’s County
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Due to conflicts the following municipalities were unavailable for interview:
•

Anne Arundel County

•

Baltimore County

•

Baltimore City
Inclusion/exclusion criteria. Each CIO from a municipality who participated in the One

Maryland project was asked if they were willing to be interviewed and was also asked if they
might in the future permit representatives from anchor institution, staff, and vendors within their
jurisdiction to be interviewed for future research. All participants participated on a voluntary
basis. All interviews were conducted by phone at an agreed upon time.
Participant selection process. The criteria for selection were the condition of being a
stakeholder (municipality CIO, broadband vendor, or anchor institution) that participated or was
directly affected by the One Maryland project. All six participants were male. Most of the
individuals had significant IT experience, with significant being defined as over 10 years.
Members of the consortium had been in the position of CIO from one to over 25 years.
Data collection. The author had experience conducting interviews from prior academic
research and industry projects, and had participated in several case research workshops while
conducting this research. There was also ample literature that outlined the considerations in data
collection while using case research. Stake (1999) states data collection “begins before there is a
commitment to do the study.” This pithy observation is meant to imply that the researcher has to
draw upon his own experience when collecting the information on whether or not to do research
on a case in the first place. Stake (1999) suggests that data collection in case research is constant,
always adapting, and should follow certain essential steps of determining: (1) the bounds of the
case, (2) the research questions, (3) potential helpers, (4) time and cost, and (5) the intention of
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the research. This case is a study of the One Maryland Broadband project through the eyes of the
stakeholders who participated in securing the grant. The research questions were aimed at
discovering what conditions led to the participants seeking the broadband intervention, and what
challenges existed for them in succeeding at getting their municipalities broadband through this
intervention or through other means. The chief potential helpers were the CIO’s of the
municipalities. The research was intended to be kept to a period of two years or less, and the cost
was to be minimized as much as possible by using phone technologies for the interviews and
deferring in person travel. The intention of our research was to inform future decision makers
who may be considering local government interventions into their broadband conditions.
Pre data collection considerations. Gill (2011) recommends becoming familiar with the
organization being studied by using tools such as: Google search, database search, review
organization websites, review similar cases, and explore public records. Prior to data collection
most of Gill’s (2011) recommendations were followed. Google searches were performed for
Database searches were performed to locate information on government organizations dealing
with broadband services. A web search was performed to review any information available in
regards to the One Maryland initiative and also the consortium members. Finally, an attempt was
made to review similar cases; however, due to the dearth of information on this topic, the search
was widened to government agencies dealing with utility services in general.
Stake (1999) suggests that before data is collected, case researchers need to establish the
communication methods, the content the researcher will be communicating and expecting to be
informed of by the participants, what methods will be used, and the practicality of the approach
in consideration. In an effort to determine which communication methods would be
implemented, it was determined that a pre-interview should be conducted with one of the
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consortium CIOs and his legal advisor. The initial pre-interview was performed face-to-face in
Maryland, which is where the initiative took place. The CIO and staff members were asked
questions regarding which data collection methods would be most receptive to the other
consortium members and their office staff. It was agreed upon that short interviews consisting of
30-minutes or less via telephone would be the most receptive to the other consortium members
considering their schedules and time constraints. It was also suggested that permission to conduct
future follow-up interviews with staff, vendors, etc. would likely be granted after a successful
phone interview. Conducting the initial interview with the CIO or key representative for each
municipality put the interviewee at ease regarding the types of questions that would be asked and
what type of information would be obtained. Since these CIOs work for the government, there is
some potential for the discussion of sensitive topics. Conducting the initial interviews with the
CIOs would mitigate these potential concerns.
Following the pre-interview, a meeting with an experienced case researcher, Dr. Grandon
Gill, was organized to review and revise as needed the first round of interview questions. Prior to
the meeting, Dr. Gill advised that the interview questions were of the type and nature of
questions that CIOs would be comfortable discussing, and that the questions should spark
explanation of context related to the overall research questions. After completing the preinterview and meeting with the expert case researcher, the first set of interview questions was
crafted. The interview questions were then reviewed and subsequently approved by the case
research expert, Dr. Grandon Gill, and the pilot municipality CIO, Ira Levy of Howard County.
As Stake (1999) advised, verification from the pilot CIO was received to confirm that the
interviews would not disturb the participants, specifically the CIOs from other municipalities,
their support structure which included office staff, vendors, or representatives from anchor
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institutions, the One Maryland project itself which was considered on-going at the time of this
research, and finally any future collaborations between the One Maryland municipalities.
Other case research projects from the University of South Florida were reviewed, which
led to the decision to be guided by Berg’s (2009) model of the semi-standard interview. Berg’s
model had been successfully used before in this type of research. The initial question list for the
county CIO’s was reviewed with the university’s IRB board. The board confirmed that since the
interviews were to public figures (county and city CIO’s) and the questions were strictly asking
about their municipalities, and not their personal information, that the research did not fall under
the heading of human subject research. Thus reassured, initial interviews were conducted with
the CIO’s using Berg’s model for semi-standard interviews.
Interview process. Berg’s (2009) semi-standard interview process suggests that
researcher systematically ask predetermined questions, but allows the interview to follow the
path of discovery if new lines of questioning are discovered during the interview. All CIOs
interviewed were informed they were under no obligation to give the interview. Due to the
organic process of discovery that is intrinsic to this type of research, participants were also
informed they were not required to answer any questions they were not comfortable with.
Finally, the CIOs were advised that the purpose of the interview was for academic research
purposes and that this research would hopefully provide guidance for other municipalities who
may be considering broadband interventions in the future. The researcher believes that informing
the participants of the benefits and implications of their answers encourages the interviewees to
provide an account of their experiences that is rich in detail. This is consistent with Berg (2009),
encouraging participants to share their opinions and experiences.
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A protocol for interview questions was developed, so that the main research questions
would be addressed. Specific questions would be listed out under main research questions. The
process described provides freedom to the interviewer to ask questions that are germane to the
interviewee while still obtaining the essential information. This process of organizing questions
is of particular importance because the dynamic interview process, although engaging, can
sometimes lead to digression. The interview protocol provides a useful reference framework that
encourages the interviewer to tailor the interview to the interviewee while still allowing the
interviewer the prerogative to dig deep into the experiences of the interviewee. This process is
congruent with Berg’s (2009) recommendations.
Municipality CIO interview questions. Due to the open nature of the interview
questions and the research being so heavily dependent on the personal experiences of the CIOs
involved in the project, interview methods were employed to encourage the researcher to probe
deeper into these experiences of the consortium members. The interviewer started each interview
by explaining the nature of the research, the background of the researcher in relationship to the
One Maryland project, and the potential implications of this research specifically including the
translation of findings to future last mile broadband initiatives. Some questions did not apply to
some municipalities. For example, some municipalities may have been more focused on serving
their low-income populations whereas others were looking to bring fiber to unserved rural areas.
Below is the list of interview questions:
1.

Please tell us a little about your professional background as it relates to your current
position and the project? (this question was included to assure us we were indeed talking
to the county CIO).
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2.

Is there a digital divide that affects some residents in your county? If so, which residents
are affected and how are they affected?

3.

Will local government provided broadband help bridge that digital divide?

4.

Were private companies that provide broadband not servicing the residents affected by
the digital divide? Why not?

5.

Will businesses in your county benefit from local government provided broadband?
How?

6.

Will local government provided broadband help your residents get jobs?

7.

Will government broadband investment “crowd out” private industry?

8.

Can your county's at risk urban and rural residents afford broadband when private
industry provides it?

9.

Is the lack of broadband preventing shared services being deployed in at-risk urban and
rural areas?

10. If you provide broadband to at-risk urban and rural areas, will they use it? How?
11. How big is the IT budget that you manage for your county?
12. How does your county benefit from what has been accomplished so far?
13. Were the industry broadband providers failing to provide at risk rural and urban residents
access to broadband? If so, why?
14. Does lack of broadband increase the digital divide (and decrease social and economic
mobility) of at risk residents? How so?
15. Were broadband dependent shared services a motivation for seeking the one Maryland
grant funds?
16. When should state and local government intervene to provide broadband?
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17. Why build infrastructure, why not just provide subscription rebates to residents to
encourage providers like Verizon and Comcast to move in? In others words, why a
supply side intervention instead of just stimulating demand in the at-risk area?
18. Does Federal and Local government providing broadband ‘correct’ the lack of industry
provided broadband services to at-risk residents and at-risk areas?
19. How will the local government measure the success or failure of the project?
20. How will the county residents measure success?
21. How will the state government measure success?
22. How will the federal government measure success?
23. Are large Federal broadband grants to
local government like the One Maryland project duplicable (and generalizable) for other
local governments with at risk residents and needed shared services?
24. What do you see as the biggest barriers to adoption (and use) of the new broadband in
your area?
25. What is unique about your county's needs as it relates to the One Maryland grant?
26. What has been the reaction of broadband providers in your area such as Verizon and
Comcast to the One Maryland Grant?
27. What was your involvement in securing the grant any why did your county get involved
with the grant?
28. Why would local government have different needs when it comes to broadband services
than anybody else?
29. What major decisions still need to be made for this initiative to be a success?
30. What was the biggest challenge for you or your area in securing the grant?
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31. What can you tell other municipalities who are about to embark on similar initiatives,
that you may have learned from your experience, that will help increase their chances of
success?
32. Has there been any real or threatened backlash from the industry broadband providers
because you have pursued this grant?
These questions were used to answer the broader research questions and encouraged
respondents to include their own personal experiences about the project. The researcher believed
this to be an integral part of the process to understand how various municipalities would be
affected by the broadband initiative, thus giving further support of the use of a semi-standardized
interviewing format (Berg, 2009). Any given state will have areas made up of cities, counties,
etc. that may or may not have a rural area, urban area, at-risk populations, elderly, minority, lowincome, or affluent. These nuances make it difficult to research with a narrowly defined group of
questions to investigate. The questions above allow both responses to the broader research
questions as well as the distinctions inherent to the various types of municipalities.
Although respondents were advised that the interviews would generally take only 30
minutes, we found most of the respondents to be cooperative and enthusiastic to give detailed
responses to the open-ended questions. All but one interview was conducted via telephone at a
mutually agreeable time. The one non-telephone interview was conducted face-to-face at a
mutually agreeable time and location, which was off-site, away from government offices. All
participants agreed to the terms of consent.
Analysis considerations. Stake (1999) describes analysis as a continuous process that
should be performed throughout the interview process. In that spirit, the researcher continued the
process of analysis during each interview, at the end of each interview, and again at the
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completion of all interviews. This proved to be beneficial in understanding the processes
involved in the undertaking of such a meaningful initiative such as the One Maryland project. On
the other hand, it could be irksome to realize that some of the most essential findings could only
be applicable to this particular broadband initiative. Stake (1999) not only acknowledges this
phenomenon, but encourages the case study researcher to look towards the potential positives of
undertaking a study of this nature.
Interview analysis. Transcripts were reviewed multiple times in order to reveal trends in
responses. Since the responses were specific to the experiences of the CIOs and the specific
needs and circumstances of their municipalities, obvious commonalities were not expected. All
participants were asked the same series of questions using Berg’s (2009) semi-standardized
interview format. The questions found in Appendix C correspond to the broader research
questions.
Structure of analysis. The findings from the examination of research data for this case
study revealed the general experiences and lessons learned from the One Maryland project.
Interview transcriptions were reviewed to determine if there were any commonalities, if the
commonalities were due to underlying homogenous situations, and also for unique but salient
themes that might apply to other municipalities outside of the One Maryland project. The initial
component describes how the data from the interviews were analyzed. The second step was to
determine which of the broad categories responses should be categorized as. Finally, the
responses in each category were analyzed to determine their relationship to the overall research
questions.
Parameters for categories were determined prior to analyzing the interviews. Several
iterations took place before final parameters were determined. The interviews were reviewed on
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multiple occasions during the process of determining parameters. This process was employed in
an effort to make the data more efficient for interpretation. Data was then triangulated. Berg
(2009) recommends the synthesis of data in a similar fashion.
Group by group coding. Each CIO was asked the same group of questions (see
Appendix D) with some variance depending on applicability. During the group by group coding
phase interview transcripts were analyzed and coded to determine not only if any themes
emerged within each interview but also between interviews. At this time, if themes emerged for
which there was no code, a new code was created. Also, if it was determined that some codes
should be combined or deleted that was also accomplished.
Connection of data collection to case study research. As per Eisenhardt (1989b), the
researcher reviewed the data from within each case and across cases in an effort to “look beyond
the data and see evidence through multiple lenses.” This aided in the arrival of meaning from the
data. Stake (1999) describes the strategy as a way to discover meaning by investigating not only
individual instances, but also an aggregation of instances. This review process should be
continued until the point of saturation. Stake (1999) describes saturation as occurring when no
information can be gleaned and the research questions have been adequately investigated and can
be effectively answered. The pinnacle of this step allows the researcher to distill rather large
amounts of information into useful categories that are more manageable for interpretation.
Member checking. The process of confirmation is an essential step in the research
process. Confirmation determines the accuracy of results (Stake, 1999). During the interview the
interviewer employed respondent validation techniques to confirm that the responses to
questions were accurately obtained. This was often done verbally by briefly summarizing
response after asking a question. For the scope of this project this technique worked well. The
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researcher was able to clarify any obscure answers and make corrections immediately. Stake
(1999) describes respondent validation or member checking as having the participant review
material for accuracy and palatability after it has been determined that no further information
will be required from the respondent. Because this definition was not strictly adhered to, the
interviewees were agreeable to clearing up inconsistencies immediately instead of after the fact.
Furthermore another researcher/colleague was available to validate findings. For the
purposes of this study the additional researcher will be referred to as the co-researcher. The coresearcher was given the codes for categories and the definitions for those categories. The coresearcher was asked to code the data based on the coding parameters and definitions provided.
After that iteration, a comparison was made of how the original research was coded compared to
the second pass of coding. Any inconsistencies were discussed and analyzed before deciding on
the correct coding.
Triangulation. Triangulation is the process of using multiple sources to create a greater
understanding of the research. Denzin (1970) identified four types of triangulation:
•

Data triangulation: using multiple data sources

•

Investigator triangulation: utilizing more than one person to analyze the data

•

Theory triangulation: involves using more than one theoretical scheme in the
interpretation of the phenomenon

•

Methodological triangulation: using more than one data collection method
The researcher for this study implemented three out of the four triangulation techniques

mentioned above in an effort to present a more comprehensive and accurate culmination of
findings. Methodology triangulation techniques were not implemented for this study.
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Data triangulation was achieved through the process of first reviewing literature to
determine what are the needs, issues and implications of a broadband initiative. The researcher
also reviewed data from other last mile initiatives to gain an understanding of what types of
themes commonly occur. Finally, the researcher was able to triangulate data by interviewing
CIO’s from several counties to determine underlying commonalities.
Investigator triangulation was also employed. After completing the interview process the
researcher coded all responses. As a second iteration, the researcher employed the assistance of a
fellow doctoral student in a different college, who had also attended a case research workshop to
also code interview answers. The other doctoral student was not aware of how the responses
were coded in the first iteration. This enabled the researcher to shed light upon any
inconsistencies for further analysis.
Finally, theory triangulation was achieved by presenting the data from the perspective of
the following theories: ICT, Agency Theory, Informing Systems, and Diffusion Theory.
Furthermore, existing theory on economic interventions was also utilized.
Presentation of findings. Findings should be presented in the most logical manner
(Stake, 1999). The intended audience must be kept in mind throughout the entire process. The
researcher should present the data in a concise yet comprehensive manner that duplicates the
actual experiences of the researcher. The summative paper should include the development of the
case, the researcher’s point of view, and a description of some of the most salient parts of the
research (Stake, 1999). At the crux of the case study should be why this particular study is
impactful. Specifically, how does this particular study significantly add to the existing body of
knowledge.
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There are many options how one organizes a report; however, the context for the case
should receive the most emphasis (Stake, 1999). The research questions and history need to be
analyzed as well. The combination of these elements are important to provide the reader with
context, make connections as to why the research is being done, what is being researched, and
the significance of the research. Because of the nature of this research and its specificity to
various members of one particular grant initiative the presentation of data will have more of a
narrative tone. It is also important to note that the nature of case study research lends itself to
personal perspective. For this particular case study the research will be presented from the
perspective of the researcher regarding the data that is given from the perspective of the key
members of the grant initiative.
Findings
The intention of the case study was to investigate what purpose broadband government
interventions might serve, whether the One Maryland project is duplicable, and how the county
CIOs perceived that the various agents and stakeholders across the process were going to
measure its success or failure. Additionally, it was the ambition of this study to inform the
practice of local government on how, when, and why they might intervene to implement
broadband infrastructure. As the U.S. becomes more technology driven the importance of
providing high quality Internet service, specifically broadband service, to every resident and
business becomes imperative in an effort to provide equitable access to education, economic
growth, and health care. Recent statistics have indicated that 70% of Americans have broadband
access at home (Pew, 2013). Although the US remains in the top countries with the highest
broadband penetration rates, there are other countries that appear to be more successful (see
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Table 11). Because of these statistics, there exists a need to further explore this subject from a
conceptual as well as practical standpoint.

Table 11: Countries With The Highest Broadband Penetration
15 Countries With The Highest Broadband Internet Penetration
Korea

97.5%

Iceland

87%

Norway, Sweden

82.6%

Denmark

80.1%

Netherlands

79.5%

Finland

75.8%

Germany

75.2

Canada

72.2%

Switzerland

70.8%

Luxembourg

70.3%

Belgium

70%

United Kingdom

69.5%

United States

68.2%

Note. Adapted from Tencer, D. (2012). 15 Countries with the highest broadband internet
penetration rate. Retrieved from http://www.huffingtonpost.ca/2012/08/02/broadband-internetpenetration-oecd_n_1730332.html

Case study method. The case study method as described by Stake (1999) served as a
guideline for this study. Due to the nature of this study and the participants involved in the study,
it was impractical to strictly adhere to all of the case study suggestions recommended by Stake
(1999). This case can be defined by the experiences of the members of the One Maryland
consortium, and provides a description of how consortium members viewed the process of
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obtaining and executing a last mile government grant and ultimately how that process evolved.
Interviews with consortium members were conducted to gain a more in depth comprehension of
individual experiences and how they related to a particular municipality as well as any golden
nugget take away knowledge that could apply to other areas seeking to provide last mile service
through government grants.
It is important to note that although research questions were determined at the onset of
the project, the nature of case study research is somewhat of a fluid process. This fluidity allows
the researcher leeway to modify questions as the research unfolds. Stake (1999) noted that in
case study research, questions can be altered mid-study as the researcher deems appropriate.
Stake (1999) uses the term “progressively focused” to describe how the concepts change as the
study develops. Furthermore, Stake (1999) is proponent of letting the research itself influence the
presentation of the study.
The case. Figure 12 below represents an examination of this case. Although each
member of the consortium shared the experience of participating in the One Maryland initiative,
each member had a different experience including viewpoint, dispositions, and expectations.
This case was researched from both the perspective of each consortium members perspective
represented by the circles as well as the overall experience of the group as a whole represented
by the ellipse.
Examination of
consortium member experiences
as a group

Annapolis

Carroll

Harford

Howard

Montgomery

Prince
George

Examination of each members expe rience individually

Figure 12. Depiction of Case Examination
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Research questions. The research questions for this study focused on the members of the
One Maryland project and their perception and experiences as being a part of that project. Those
members were interviewed to understand those perceptions and experiences and what purpose
broadband government interventions might serve, whether or not the project would be
duplicable, and how various agents and stakeholders across the process measure its success or
failure. The interview questions and how they relate to the research questions can be found in
Appendix D. The following is a list of the research questions that were used for this case study:
1. Will government broadband investment “crowd out” private industry?
2. Was private industry going to serve rural areas and urban at risk areas?
3. Was private industry going to serve shared services areas?
4. Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
5. Was there a digital divide that was limiting social mobility or social service parity?
6. If broadband is delivered to those gap areas, will it be utilized?
7. Informing Science, where is the resonance and relevance (and rigor)?
8. How does local government, state government, fed government, industry, and end users
measure success?
9. Should government broadband interventions focus on driving demand or provide supply?
Presentation of research questions analyses. It is worthwhile to note that case research
tends to have a story like feel to it, especially when compared to traditional research. This is
largely due to how the research is presented, i.e. presenting the research question first and then
following up with snippets of direct quotes from the interview. Because the researcher for this
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study implemented case study research, the reader may notice a story like feel to the majority of
the findings section. This is intentional by design.
The subsequent sections of this research will place emphasize on each research question.
Interview questions and corresponding interview excerpts will be arranged in a manner that links
this data to the research questions (Appendix D). The triangulation portion will follow suit in
regards to presentation style. The aforementioned method of presentation is consistent with the
guidelines suggested by Stake (1999).
Findings will then be presented first from an intra-theme perspective in an effort to
discuss commonalities that were discovered between each member of the consortium. This will
be followed by an inter-theme perspective, which will cover themes that arose from the group as
a whole. Figure 13 below depicts the flow in which findings will be presented.

Research
Question

Inter-interview
codes with associated
quotes & commonalities

Intra-interview
codes with associated
quotes & commonalities

Figure 13. Depiction of Presentation of Findings

It should be noted that not all interview questions applied to a research question.
Appendix D presents a breakdown how each interview was applicable regarding corresponding
research questions. Finally, the triangulation process and associated findings will conclude this
section.
RQ1 Will government investment crowd out private industry?
This question explored the effects of government intervention on private industry.
Several interview questions related to this research questions. Question seven was most directly
related to the above research question. The interviews indicated that overall government was
doing its best to avoid crowding out private industry, and in fact was trying to provide
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infrastructure to spur private companies to provide broadband services in previously unserved
areas due to the perceived low return on investment on the part of service providers. It is
interesting to note that interview question seven below points to government’s desire to
encourage growth for the private sector and in fact two interviewees mention governments lack
of willingness to “sell service” to the residents indicates private providers are not always
cooperative. The final question regarding the crowding out of private industry leads us to believe
that although private industry was encouraged to provide service to last mile areas and neglected
to do so in a time frame consistent with the resident’s needs and governments requirements, that
private ISPs are concerned over recent government interventions.
7. Will government broadband investment “crowd out” private industry?
“I think it is the best of both worlds where they don’t see a critical need or interest in
doing it if we can provide that access then that will encourage them to do the same or just fill in
the areas that they can’t.”
“One of the things we have to be very cautious about is not to be a competitor in that
particular environment.”
“We want to fuel the private sector's ability to be broadband providers by providing
those intermediary company's the infrastructure they need to do so. We do not want to be
reselling the services directly to residential end users.”
“It will not crowd it out, but it might increase the competitive landscape. What I believe
is most likely the case is that is will change the way we offer commercial business and residential
service today and focus more on the solutions that people get as opposed to the commodity being
the bandwidth and companies must make that shift.”
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26. What has been the reaction of broadband providers in your area such as Verizon and
Comcast to the One Maryland Grant?
“They have been cooperative. In the beginning they both (referring to two local ISPs)
had the opportunity before we began the process. We tried to work with them and tried to get
them to take the lead and they would have been the ones to put in the infrastructure in our county
and they couldn’t accomplish it, so that’s why we decided to do it ourselves.”
“Some of the broadband providers have been cooperative, but others have been resentful
to the point of being petty. When we went after the grant, we looked at what our concerns were
regarding dealing with infrastructure, bandwidth, and sharing resources. Historically, we used
to lease infrastructure from other providers, so one of the major limitations that drove us down
this road were the limitations on our ability to dynamically increase or change our
infrastructure. For instance, if we wanted to increase our broadband, we might need to wait
months, sign a multi-year agreement, and still not get our request filled by the vendor. After
several years of this, we felt like we had very little to lose by bringing certain parts of the
infrastructure in-house.”
“Our current franchise agreement ends in 2014 so at this point we are at a bit of a stand
off.”
“Yes you know we are actually governed by franchise agreements that we have with
them. They are able to you know have these long standing agreements examined and you can
definitely speak to them and enforce them; however, I think in the interest of both parties in other
words the franchisees and the government for the common good of the customer with the
ultimate customer being the residents of the county, I think that dialogue must continue so yes we
agree that there are agreements in place that preclude the government from competing directly
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with the franchisees; however, I think the nature of the services are different and they warrant
closer examination as to what the government services are going to be vies a vie what the
consumer or subscriber cable business is”
“In Maryland they haven't objected to it at least publicly.”
32. Has there been any real or threatened backlash from the industry broadband providers
because you have pursued this grant?
“I think that is a weight and issue on everybody and in the back of everybody’s head.
Nothing concrete has been done and you hear rumblings, so its in the back of our heads but its
not a hot topic right now.”
“Yes, they are really opposed to it. There was a guy who was previously a VP with
Verizon and he was dead set against it and his biggest argument was you guys are not in the
business of maintaining fiber, you are not going to know what to do. But that was his way of
saying that he didn’t think we should do it. Now from the Comcast perspective they are opposed
to it because we are about to enter into a new franchise agreement. We are negotiating using
ICBN as leverage for getting a better agreement for us. This could mean lowering the density
requirements from per square mile to something that works more for the way our county is set
up. If we approach it the right way because we do have free reign over ICBN, we can build out
the last mile and offer packages that get people on board.”
“In some states there has been push back from the telcos on projects like this. In
Maryland I think the traditional telcos have demonstrated a guarded interest. Traditional telcos
like Verizon and Comcast have acted curious, a little concerned, and have seemed to avoid
conflict while still trying to keep our project at an arms length distance. We have had other
providers express interest in trying to find ways to participate with us.”
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RQ2 Was private industry going to serve rural areas and urban at risk areas?
RQ2 continues from question one as an alternate perspective of the same problem.
Whereas RQ1 deals with the impact of government provided broadband from the perspective of
the ISP, this question explores the role of ISPs to residents.
Some of the quotes from the previous question hint at the lack of service from ISPs. The quotes
from the following question further support the need for government intervention.
13. Were the industry broadband providers failing to provide at risk rural and urban residents
access to broadband? If so, why?
“We now have 2 locations that service comes into and everyone else is coming in through
our backbone, and we have reduced our telecom cost – Verizon. We have service in a lot of
locations when it did not have it before, because Verizon and Comcast were not in those
particular areas.”
“Yes, we couldn't get Verizon and Comcast to go into some areas. It didn't make short or
medium term financial sense for them. We tried for several years prior to the grant to get those
companies to go into those areas, but couldn't.”
“Yes, because they weren't going out to the rural areas and were failing to offer an
affordable price point.”
“When we have to sign a franchise agreement with a provider, there is a limitation in
that agreement in regards to density. They are not required to bring their services to residents if
they are not within a qualified dense area. There is a specific calculation like 50 houses per
square mile, something like that.”
RQ3 Was private industry going to serve shared services areas?
One of the main goals of the One Maryland project was to improve shared services which
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covers government provided services such as EMS, schools systems, and utilities. There were
areas throughout the participating municipalities that did not have adequate bandwidth to support
much needed updates to these services. The interview questions that arose due to this research
were asked to discover whether or not there was an actual broadband need in these areas and
whether or not private industry had any intention to cover those areas in a timely manner given
the current and expected needs of the communities. The overall sentiment was that again due to
low return on investment it was unlikely that private industry was going to service shared
services areas in a timely fashion. Interview question 15 further supports the government need
for adequate broadband service and the unlikelihood of the private sector meeting those needs:
9.

Is the lack of broadband preventing shared services being deployed in at-risk urban and rural

areas?
“Yes, that was a primary motivator for us to request the grant funds.”
“There is a lack of backbone infrastructure in some of those areas, that could be
improved if we had greater backbone infrastructure in place. If we don't put in the backbone, it
is quite possible that it would be a long time before the commercial providers had the incentive
to do so with their current business models.”
“There are a lot of different services being shared even within a municipality. And the
measure of whether a given shared service project is successful really depends on what the
expectation of the shared service was. Some very successful examples of shared services might
include the computer assisted dispatch service being used in this county that helps dispatch fire
trucks, ambulances, and other emergency services. That example is not only a shared service
within the municipality, but also allows sharing of information and actions with the jurisdictions
that border the county, so the quickest responder in an emergency can respond. The problem is
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most entities from the level of Federal to State to County right down to the institution level of a
local library have a tendency to build out their own systems, which are not designed to
cooperate up their level chain or with sidelines on their level chain. Part of the problem is
whenever you have a shared service, you then have to define and account for who pays for the
service, who charges who for the sharing, and how are these entities allowed (by law or charter)
to charge or compensate for services. Even at the state level, the systems of most states are too
silo’ed and compartmentalized to be able to cooperate sufficiently to share services in many
cases. Other issues include who owns the data, who controls the data, and who can access to the
data. The last few years of economic downturn has given many jurisdictions the incentive to
rethink strategies of ‘doing it alone’.”
“There are certain locations like the water plant where we didn’t have any kind of real
broadband connection from the commercial carriers, and we had high broadband requirements
for video surveillance security. Without that, this project wouldn’t have happened. This is a
critical utility service. It is a lattice circus out there now. The bandwidth we have out there right
now is T1 speed. Because of that distant location, we were able to use a part of a neighboring
counties fiber network. We really built upon their shoulders to get that water plant. That is an
example of cooperation between city, county, and state. Even if we could do it, it would have cost
us much, much more. This is something the One Maryland project facilitated.”
“Yes, to a certain extent. In addition to the lack of broadband access in some parts of
our area, the fiber we are putting in from the grant is both more open and less restricted. This
allows our anchor institutions and our own services to have more opportunities to work well
with other institutions and other municipalities services.”
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15. Were broadband dependent shared services a motivation for seeking the One Maryland grant
funds?
“It provides for example in kind services so lowers the cost for us than having it in the
commercial environment mainly greatly reduced what we can provide additional layers of
security we would have to use on commercial carriers so that’s that direction. The cost was
significantly reduced to having to depend on the commercial carriers to empower your
broadband connectivity for the shared services and other collateral services. Part of what we
had with the ICBN we provided the interconnect matrix and one of our key locations where
between the county and the state we collocate and we connect cross-connect between the
networks directly.”
“Another area has to do with how the government and it’s Water and Sewer Authority,
it’s Park and Planning, it’s Land Development Authority, in addition to the schools, college and
the housing authorities are using the fiber, broad band cable to do its business, such as we share
disaster recovery sites now and are able to communicate across the government, beyond general
government and are able to plan emergency response together. Those are huge benefits now that
we have. We noticed through the One Maryland project we were able re architect our broad
band to actually survive many of the natural disasters and weather events that have occurred.
This happens to now be the more durable and the more sustainable communications method we
have available.”
“For a Comcast or a Verizon to make the investment in the infrastructure like we did,
they would have had to have an awful lot of people to sign up for services for a long period of
time. For them the only reason they would be putting in the infrastructure, would be to sell
services. By us putting in the infrastructure we would not be paying like one of their customers.
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If we hadn’t put the infrastructure in, we would then be one of their customers. We would have
been paying them on a monthly basis for getting a connection that we needed. Because we put it
in, the cost savings by not having to expend the telecommunications cost plus the money we are
going to get from the dark fiber leasing just to make sense for us to do it. They had the
opportunity to do it and they would have been getting those revenues. For them that capitol
investment just wasn’t going to be as profitable for them as it will be for us. We are eliminating
expenses. They were not eliminating anything; they were just trying to pick up paying customers.
“We wanted fiber and broadband into the areas we couldn’t get it into, and we wanted
that fiber to be open so that the institutions and services using that fiber could play well with
others. So, the possibility of expanding the future shared services and institutional interaction
was a compelling reason for us to have pursued the grant.”
“Yes.”
RQ4 Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
For this particular research question results were not as originally expected. There was
only one county that indicated price as a factor for inaccessibility. Upon further investigation,
this was attributed to the fact that Maryland is considered one of the wealthiest states in America.
Forbes rated Maryland number one nationally in regards to income (Dill, 2014). Another issue
that arose from this question in regards to cost had more to do with the cost for the build out as
opposed to the cost to individual residents.
8.

Can your county's at risk urban and rural residents afford broadband when private industry

provides it?
“No”
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“I think there is always going to be have-nots because of their financial situation but I
don’t think we can get any less expensive than what is being provided for better services or value
than what is being provided by commercial carriers.”
“It is not likely that they could have afforded it. The programs that were being offered by
the subscriber cable operators are not hugely popular because they are subsidized and are not a
low price point. The private sector is not able to offer the price as low as we are, because of this
grant and the build out under ICBM.”
“Most of the at-risk residents that were affected were rural. We had Comcast as one of
the service providers in the county. We have about 65,000 housing units. Comcast runs about
56,000 of those 65,000 housing units. There is fairly descent coverage. But, the grant project is
expected to allow us to provide better coverage options for the rural community. The prior
coverage was definitely something that the residents could afford, when they had access to the
existing network. But in the prior scenario, it was going to be long time before we have a 100%
coverage.”
“Our problem was more a lack of access in certain areas. We weren't able to get Verizon
and Comcast to build into certain areas at a reasonable cost. This left those areas with very
expensive or less than optimal options to get broadband access.”
“The rural groups mostly did not have access. When the ISPs did offer it those in the
lower SES were challenged in being able to afford it.”
RQ5 Was there a digital divide that was limiting social mobility or social service parity?
This research question brought to light that the majority of the digital divide in the
Maryland area is accounted for by rural residents. The municipalities involved in the One
Maryland project are working toward bridging the digital divide in their respective areas in
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creative ways such as providing broadband through anchor institutions such as libraries, schools,
and other government run agencies. They are also allowing ISPs to use the government owned
infrastructure to give more access to residents. Some plan to eventually allow residents direct
access to their broadband. The quotes below support that it was unlikely private ISPs would be
able to meet the needs of their municipalities due to the low population density. Had this issued
been ignored the municipalities may have been looking at years before the ISPs were willing to
service those areas thus allowing the digital divide to remain and probably increase.
2.

Is there a digital divide that affects some residents in your county? If so, which residents are

affected and how are they affected?
“Yes, urban and rural at risk residents were a concern. For rural particularly, just
having equitable access to broadband throughout the county at both the resident level and the
county services level was an issue. For instance, when some of the schools in the rural areas did
not have access to adequate broadband that affects the type of programs they have in school, the
communities themselves, and how it affects their ability to access all the services that require
broadband now.”
“We did have a recognized digital divide, but we were already taking steps to address it
prior to this project. When this project was started the digital divide was a lot less because we
already had a good bit of fiber built in the county and we have a good number of our own local
county, state, and federal agencies in our county attach their network and get up and running
and we are already working on the economic development to make it available to business and
industry.”
“Absolutely, One of the unique things about this county is that it is partially urban and it
is also rural. A lot of the county is inside the beltway and that means that it is very dense. A lot of
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folks didn't have access to fiber broadband level access. This affected them in the range of
inconvenience to disadvantage to having to go to other places to get access.”
“This county is unique geographically as it is located between DC and Baltimore, with
half of our citizens working in Baltimore and the other half working in the DC area. We are right
next to the NSA compound at Fort Meade. We have some of the best schools in the country. We
have a very high tech-savvy population that is largely highly educated. This translates into high
expectations regarding the services the local government is expected to provide for those
demographics. Any lack of quality broadband access would put our residents at a disadvantage
compared to those who both live and work in the D.C., Baltimore, or Fort Meade areas.
Pursuing this grant was a way to make sure our residents could choose to live in this county but
work in the larger and more densely populated surrounding metros.”
3.

Will local government provided broadband help bridge that digital divide?
“Yes, on several levels (resident, commercial, and county services). We are first taking

care of county services and then we are going to be adding on residential and commercial.”
“There were already Comcast and Verizon networks inside the beltway but outside the
beltway, where things aren’t as dense, a lot of residents don’t have high speed access. They
don’t have cable, so the challenge was setting up a network in such a way that we were able to
give high-speed access to those residents. The first grant application that we submitted actually
built out southern into the county to more of the rural tiers of this county, but that was rejected
because it didn’t hit enough anchor institutions. It didn’t meet the density requirement that
government was looking for. Our subsequent grant, which was headed up by Howard County
actually built out more of the inside beltway neighborhoods so as a result what we are doing
with ICBN is touch more anchor institutions so a lot of schools aren’t missed, a lot of the
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municipal buildings and also interconnections to other parts of our network so that we are able
to hit additional things in the future. What we are looking at ICBN to do is to hopefully spur
some economic development in the near future and that means leasing out the fiber or using it to
track businesses and have dedicated paths to places like Andrew’s Air Force base or NASA or
the Census Bureau or some of the things that are located inside this County.”
“This county will gain new efficiencies and greater access to applications and services.
But this will also show that out county is an innovative leader that is trying to attract and partner
with companies in industry that are innovating. Our citizenship expects that we as the local
government are doing everything we can to provide the best library system, the best school
systems, the best hospital systems etc. We have a relatively wealthy and well educated
demographic and their standards are pretty high. We want to keep them here, keep them happy
about spending their local tax dollars, and keep those tax revenues deployed in improving our
products and services.”
4.

Were private companies that provide broadband not servicing the residents affected by the

digital divide? Why not?
“Yes, they weren’t going into the rural areas and it seems like a lot of their capital
investment is dried up. They are focused more on the wireless scenario and less on fiber
broadband. We had discussions with Verizon and Comcast and we are just a small county so we
don’t have a lot of push with them at all but it just wasn’t part of their strategic plan.”
“The companies that provide Broadband services here in this county are affected
because they are clearly interested in providing maximum services to the citizens of the county,
but have not actually been creative individually and not as a group to implement subsidy
programs by which families can actually subscribe to their services at a lower cost and even get
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the equipment at a subsidized cost. The idea is of course, after school learning is facilitated if
they have access to remote learning that is now available through our public school system and
our community college system.”
“They do build out a good portion of the county but they refuse to build out other
portions of the county because they said it doesn’t meet their density requirements. I believe it is
somewhere along the lines of 50 per square mile or something like that. Like I said large
portions of our county are rural, so they are never going to meet those density requirements and
as a result the way the county is built out, they will never receive high speed access under the
way our prior franchising agreements are set up with Verizon and Comcast. So our challenge is
finding additional ways to leverage fiber whether it is across ICBN or our public safety towers to
do wireless mesh network. It is just a matter of finding different or creative ways to be able to
give out high-speed Internet access to those residents that aren’t going to be built up by ISPs.”
“Overall yes, but it depends on which business you are in. Traditionally when local
governments put in systems, they try to make the system as open as possible. However, Private
industry tends to make their products, systems, and networks as proprietary as possible. By
providing an open system, we level the playing field for small competitors to enter the market,
and make it harder for larger companies to have proprietary monopolies.”
14. Does lack of broadband increase the digital divide (and decrease social and economic
mobility) of at risk residents? How so?
“I think broadband is just an operating cost just like dial-tone service for your telephone
but if you don’t have a pc and a printer to go with it and the training to go with it then it is not
going to help with anything. That is only part of the problem. It has to be a complete package.”
“Yes, of course. Broadband in many ways is like other basic utility services such as
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running water, electricity, and phone service. If you don't have access to those basic services, or
if you have access, but they are much more expensive, or work less well, it is a big disadvantage
and disincentive to locate here.”
“Yes.”
“I believe the digital divide was more effective in the vulnerable populations in the more
dense areas because they could not afford it and their neighbors could. The rural issue was more
of a direct impact to property values which significantly impacted revenue to the jurisdiction
itself which then impacts quality of life service delivery.”
RQ6 If broadband is delivered to those gap areas, will it be utilized?
Gap areas appear to be most interested in broadband delivery. Businesses are looking to
having redundancy for existing services, for a more educated workforce, and to be more
competitive. Broadband access will also encourage high-tech firms to move into the current gap
area. With the availability of broadband, residents will have a greater opportunity for people to
work from home and to search for and apply to jobs online. Additionally, broadband allows for
better communication between emergency service. ICBN will enable hospital to be connected. It
will also allow the connectivity of community centers for after school training. Providing fiber to
ISPs will enable them to service to rural areas.
5.

Will businesses in your county benefit from local government provided broadband? How?
“For those that already had access to broadband, they are interested in our broadband

for redundancy and there are pockets even in our development areas that do not have access that
are very much interested in getting broadband.”
“They are actually indirectly benefiting from them through their work force and in their
private lives being able to utilize the Broadband services being offered through the ICBM but not
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directly. The small businesses in our area are not able to connect to the government network. We
are looking into the possibility of statutory enabling legislation to look into private use of some
of the network we have created and sharing in its capacity, but we have not achieved that yet.”
“We think it will help businesses in our area be more competitive, and be better able to
run their businesses because of the increased access to broadband. Also, we are open to leasing
fiber to the businesses in our area to resell.”
“Yes, the local businesses will benefit in a couple of potential ways. The first is that the
county has decided to offer internet bandwidth and private plan service to companies at a lower
than market price because the government had a low cost to capital to put it in. Also, the county
is partnering with providers and carriers to allow them to leverage the network to fill in gaps in
their own so that they can offer bandwidth and related services to an increased market within the
county.”
6.

Will local government provided broadband help your residents get jobs?
“It certainly has an economic development standpoint of now businesses are able to

move into areas that they weren’t necessarily interested in moving into before because of the
lack of access to broadband and we have a federal army institution in our county here that is
becoming very high tech and high tech firms want to move into the area and they have high tech
needs and if we aren’t able to meet those needs then they move into neighboring counties and
take those jobs.”
“Yes. As an example we now have now connected nineteen of our low cost housing
establishments to their fiber network and they are allowing the residents in these properties and
these facilities for the students there to participate in remote learning and in the various job
training programs, and the financial literacy counseling programs available.”
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“We think it is going to allow people to work from home, run businesses out of the
current locations, take online classes that will help them get jobs, search for and apply for jobs
online, and generally be a business stimulus. Plus, if we are leasing out fiber to local companies,
that will also likely help stimulate jobs.”
“Yes, it will help in work force development opportunities as we have brought significant
bandwidth into training centers that did not have adequate service. Additionally, it will increase
the bandwidth and services to places that people go to apply for jobs like libraries.”
10. If you provide broadband to at-risk urban and rural areas, will they use it? How?
“The emergency services from the fire department and that sort of thing that we are
connecting they need to be able to get access to shared services that the larger firehouses
already have access to so it was important for us to make those firehouses equitable our records
management and that sort of thing. Being able to get health facilities access to connected to the
state and Maryland University health system was a big push for them as well.”
“We have a community center in one of our less advantaged areas in the city and with
the grant we were able to provide fiber to their computer workshop and provide the kids out
there with after-school training. That was brought in as one of the anchor institutions because
that location really didn’t have any money.”
“We want to use the grant monies to accelerate going past the 56,000 of those 65,000
households as wells as 80% of the county being covered with the ability to have a link to the
Internet if they want. What the expanded fiber network is going to do is allow the local network
providers who were not going to expand their back bone infrastructure in order to reach out to
some of those distant areas, so it is going to help those people come on board. But sometimes
even if you provide those services, potential users won't adopt them. So, we may never get 100%
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take up.”
“They will if we educate them potential users, and partner with the local businesses to
market those services. This is another reason that we would consider leasing fiber to companies
to resell rather than strictly being a direct provider. We would prefer to have good partners who
would help us market the value added potential of the new fiber.”
“The biggest challenge will be the education of the potential beneficiaries as to what this
broadband network can do for them. We frequently talk to key employees at our anchor
institutions that don’t understand that this broadband network is not simply an alternative to
what the commercial providers had previously provided. We need to show them what the full
potential of this level of unrestricted access and interconnectedness can mean to them.”
RQ7 Informing Science, where is the resonance and relevance (and rigor)?
Respondents generally agreed that One Maryland is duplicable. One respondent pointed
out that Maryland is has a heterogeneous landscape, so the likelihood of generalizability is high.
However, it is important to note that the needs of each municipality should be outlined ahead of
time. In the case of One Maryland, the grant served as the governing document that could be
referred to whenever an issue arose. It is also important to know and understand ahead of time
the laws dictating internet service before embarking on a project of this magnitude.
23. Are large federal broadband grants like the One Maryland project duplicable (and
generalizable) for other local governments with at risk residents and needed shared services?
“They certainly are. Just within Maryland all 23 of our jurisdictions are not the same. In
other words, some of our other counties did not have any broadband cable present and they
benefitted hugely. Together we benefit because there is continuity of network across our
jurisdictions, so jurisdiction to jurisdiction we are able to communicate. This has huge
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implications as to whether we are able to mobilize larger industry presence in our state because
we can work together regardless of how we are geographically positioned either in one county
or another county and then for export purposes for building centers of excellence. We have a
corridor of buyers of technology here in our county and that is all built around broadband. We
have organizations, federal organizations relocating here partly because there is connectivity
and now with the one Maryland project Maryland actually increases its chances of having an
ongoing investment here by the private sector such as the Lockheed Martins of the world and the
Marriotts of the world, and we are actually envisioning we will be able to go because now this is
becoming a national program for broadband. We are able to go across jurisdictions. We are
able to go across state lines even into the national capital region and share information, even
data centers which has huge potential which was never before tenable.”
“Before we submitted the grant application, each group had to define what their needs
were, and those needs were included in the grant application, and were submitted with the
application. So, now if there is any uncertainty, we just refer back to the grant submission and
that determines who gets what and when. That has served us well to avoid conflict, especially as
some partner municipalities have had changes in leadership during or after the grant submission
process.”
“Yes.”
31. What can you tell other municipalities who are about to embark on similar initiatives, that
you may have learned from your experience, that will help increase their chances of success?
“The big success for us has just been the coalition of getting all of the disparate agencies
all working together and that sounds like it shouldn’t be a problem but you need to spend a lot of
time making sure you talk about the benefits to the schools and to the public safety folks and to
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the economic development getting them all together. Having a steering committee made up of
representatives of all those folks and all those groups was a key part to getting everybody on
board to see the benefit of it. We looked into wireless too but the biggest thing was the capacity
issue. We can only have only a certain amount on that plate on the wireless. Wireless will have a
place in the build out to reach that last mile of some of the areas but having our entire
infrastructure over 150 sites hooked up to this there just wouldn’t be enough bandwidth to go
around, so it is just a pipe issue for us. Our recommendation is just to put as much on the cash
match as you can to take advantage of the grant. I think we were a little short seeded and didn’t
put as much into is as we could have now that we see the benefit of it, so try to grab as much of
the cash match as you can to maximize benefit.”
“Yes you know there are some design issues network and age resulted early on in
architecting networks of this type. Its actually important to engage legislatures early in the
process to understand their constituents and what the expectation is. Legislatures are in a unique
position to provide and enable legislation in that makes full use of such powerful
communications media as possible otherwise we become self limiting. Another area has to do
with right of way the use of testing infrastructure such as the power companies, telephone
companies from which we depend on much of the size of the network above ground and or right
of ways and easements so again you want to be mindful of the architecture in general and to
have agreements in place already with people from whom these technologies we will be using.
We found fiber net to be very expensive and disruptive and you know people get in each others
way those are some of the things to bear in mind”
“If I had to go back and do it all over again I would have stuck to the original plan and
just found out how I could sweeten it to make it more attractive because I do believe the original
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plan did better with our counties needs. I do think we need to touch the rural tiers more than we
are inside the beltway. Inside the beltway you could possibly make the case that there is some
overbuilding right now because like I said it does run along some of the same routes now even
though those networks are for different reasons. If you wanted to be sensible, you can say that
we’ve wasted money because we are following some of the same paths but there is a need for us
to touch the rural tier so if I could give anyone advice I would say definitely stick to the plan that
works best for your county. Find out a way to make it work.”
“First, you would take a look at what the state laws are. In quite a few states, municipal
governments are prohibited from being network providers. Assuming your state laws don’t
prohibit proceeding, then we strongly recommend you do what we did, which is to bring in other
jurisdictions as partners, so you don’t go at it alone. Then determine what model best fits your
goals. Then, you have to develop an implementation plan and funding request that not only fits
your model, but also servers as a compromise to the separate goals of all the interests that are
part of the agendas of your partners and your own jurisdiction. This makes the environment
complex, and the solution has to be designed to accommodate that complexity of needs.”
RQ8 How does local government, state government, fed government, industry, and end users
measure success?
In general the majority of the counties mentioned government connectivity as the primary
measure of success for this project. This mainly refers to emergency services, schools, and
utilities. The residents are also concerned with how these services are improved for them. Also
mentioned was economic development and cost savings. The state is looking to connectivity
completion as their metric. They just want to have as much of their state connected as possible.
The federal government wants to ensure the grant monies were spent in a timely fashion.
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12. How does your county benefit from what has been accomplished so far?
“The primary function is internal government and inner government connectivity. We
have a lot of requirements for video surveillance cameras which require a lot of bandwidth and
they go back to our fiber backbone but also provides us internal data and tele link and police
network and as I mentioned video and of course we are also providing connection to interim
county to give into their fabrication services and county line and for consolidating real property
tax for example from the top of my head and the state of Maryland connections we use that for
different public safety aspects and getting the Maryland state police database and NCIS 2007
and FBI 2000 database and so on and so fourth so there is a lot of connectivity between the
county, the city, and the state”
“What it did for us, is it helped us complete four separate fiber rings in the county. It
helped us complete those fiber rings and it helped us bring on some additional local county,
state, and federal agencies to the network that did not have before.”
“From the One Maryland grant, in addition to the housing units that I referred to earlier
we have now connected all of our community college campuses, high schools, elementary
schools and giving us a leg on public education which has caused our schools to be rated some
of the highest in the nation. Now Maryland has public education programs rated very highly in
the nation. We see a direct correlation between what we are able to do in our education
programs rated very highly in the nation. In that area we have benefitted greatly. Another area
has to do with how the government and it’s Water and Sewer Authority, it’s Park and Planning,
it’s Land Development Authority, in addition to the schools, college and the housing authorities
are using the fiber, broad band cable to do its business, such as we share disaster recovery sites
now and are able to communicate across the government, beyond general government and are
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able to plan emergency response together. Those are huge benefits now that we have. We noticed
through the One Maryland project we were able remarket that our broad band to actually
survive many of the actual disasters and weather events that have occurred. This happens to now
be the more durable the more sustainable communications method.”
“The benefit has been reliability and cost savings.”
“We have been able to dramatically lower cost for private land services and internet both
for the government and school system. It has dramatically increased its agility around deploying
services. For example, when we previously had to negotiate an increase in bandwidth with a
provider it could take up to 2-1/2 years. It can now be done in less than a week. The quality of
service has increased dramatically allowing better public safety services. They can work more
reliably.”
19. How will the local government measure the success or failure of the project?
“From the ICBN perspective, I think the measure of success for us will be how we utilize
a county interconnected network and whether or not shared services between municipalities and
agencies here not just in our county here but what we are doing across counties and what things
that we can implement that will benefit us. Another example would be our community college
getting better connected to the University system, that sort of thing. What opportunities that will
open up for them so I think there are a lot of shared successes from that perspective.”
“At our government level, we will measure success by assessing whether or not we
provide more and better services at a lower cost. I like to go beyond on that point how do we
measure what benefits we get out of that and just like saying how does the internet connection at
home benefit you? Do you use it for online banking Does it make it easier for you to pay your
vehicle registrations, so on and so fourth. How do you measure, and what is the cost of that?”
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“The way were measuring success was whether or not we got a connection in the county
or Baltimore City to a service provider for economic development component and the fact that
we got our backbone completed and that both of theses happened.”
“At the local county perspective and this is not from a project perspective but more from
Price George County we are looking to make sure that we have reached a certain percentage by
a certain time and right now we are at 98% complete so we are actually ahead of everyone else
on ICBN at this point.”
“It’s one thing to put in roads, but if no one drives on those roads, then acquiring those
roads can’t be deemed a success. “
20. How will the county residents measure success?
“Where IT organizations are doing more and more outsourcing to produce IT services.
Outsourcing it into the cloud so to speak and that is going to benefit everyone. That is going to
reduce operational costs and lower and it will give us more access to service, better service,
more features, hopefully at a lower cost over the long run but you don’t have to have build out
infrastructure as much. But specific measurements – the residents I don’t think are going to see
any kind of direct benefits. Benefits will come into play by lowering the cost of operations like IT
support”.
“What it means to their kids and the opportunities it provides to them. Them being able to
get training online or the kids having better access to learning tools that they wouldn’t have had
otherwise but I think it is going to be what opportunities it provides them that they don’t have
right now. From my perspective it is what we do with the broadband once it is in place. It
certainly is a herculean task to get the broadband the fiber constructed, installed, and hook
everybody up but once that is done the real measure of success will be the shared services and
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opportunities this provides whether it be we were just talking about schools the video presence
for kids that maybe shut in at home or in hospitals and being able to provide that type of thing.
Those type of services would only be provided if we had broadband and it could be any school. It
wouldn’t just be one school that happens to have good access and wouldn’t be dependent on
whether a kid goes to school or whether or not they are able to do that type of thing. So those
types of things just being able to open up opportunities for utilizing that is going to be my
measure of success or what we did with it once it was installed not just faster pipe for internet
that won’t be enough for me.”
“For the residents of our county it was a tremendous saving for the taxpayer and a
tremendous benefit from the economic development standpoint in bringing in additional revenue
to the county.”
“Now as far as how county residents or businesses measure success I would have to say
it really is based on how many of those stakeholders benefit from it so I would suspect that based
on the way our plan exists right now they would say the project probably wasn’t successful
because they are not seeing anything new now we are touching additional schools like I said
before but the complaint that we hear the most it really is that certain neighborhoods don’t have
access so I venture to say that they wouldn’t see ICBN as a benefit for them.”
“As far as our citizens and private sector groups are concerned, success will be
measured by whether the new network is actually used or not.”
21. How will the state government measure success?
“From the state perspective I am not sure exactly what metrics they are using but I know
that would be an equitable services across the land of the urban county is a big concern of theirs
and making sure all these different counties have the same opportunities was part of their
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“Yes, they are still looking at it from a completion perspective so they are not looking at
our specifically they are looking at the ICBN project which has about nine other jurisdictions so
from that perspective they are seeing ICBN as being a success because we are on track to have
completion done by August 2013 so they are just interested in making sure they fulfill the grant
requirements.”
“I believe they will do it in a combination of ways. One is the reduced cost to operate and
manage their current network. The second is to measure through increase service delivery that
they are able to achieve through it being more cost effective and being that the delivery of
service is at a higher quality.”
22. How will the federal government measure success?
“I'm not sure. I'm told what they care about is whether we spent all the money in the time
frames we said we would, the way we said we would.”
“Did we spend the money on time and the way we said we would.”
“As far as the federal government I don’t have any idea. They don’t have that many
installations here.”
“From the Federal perspective, they are really looking to see that the money is spent by
a certain time and that is August 2013.”
“The Federal Government is measuring success by how many fiber miles did we put in
place, did we connect all the anchor institutions we said we would, and did we spend the money
in the time window they gave.”
24. What do you see as the biggest barriers to adoption (and use) of the new broadband in your
area?
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“I think getting the schools hooked up to the broadband and especially at those at-risk
areas where it will really start getting them exposed to things that they haven’t been exposed to
before and we are hoping that will encourage the visibility for what it can do and provide that
access to them going to go home and do their projects and not have to go to the library or wait
until they are in school to work on there projects and there will just be an awareness campaign
from a county perspective to let people know hey this service is available and this is what it can
do for you but from the voices that have been going through our county council there is a lot of
pent up demand especially in our rural areas for having access. They really can’t wait until we
get it to them.”
“So in our case one of the elements has to do with the need for a network operations
center so this is now the governance of the huge investment that we have in this powerful
network at our disposal. We need to make it even more reliable so that critical government
services such as public safety services which has to do with all types of data transmission by
including video such as video surveillance, license plate readers, live video feed from our
recreational centers and many, many other locations that requires huge bandwidth but to sustain
the services, the critical services we need a networks operation center which serves the needs of
all of these agencies. I talked about including public safety but until it is at that level of
reliability and service 24-7 service we are not able to put the highly critical highly secure
services on the network.”
“The procurement process could use some revision. This is an example how current law
and policy aren’t keeping up with the current state of technology. There may need to be some
amended code and policy to manage new technologies as they occur, and precedentally, the
policies are not keeping pace with the advances in technology. It’s great to review the
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procurement code and policies every 5-10 years, but technologies change much faster than that.
We already see that telecommunications acts regulate telcos one way, cable companies another
way, Internet companies yet a third way, and now all those companies are converging into each
other’s spaces, and the current laws doesn’t always elegantly handle that. Unfortunately,
amending those policies county by county, state by state, and federally can take quite a while. It
would be nice if we could pull off a common procurement marketplace across the jurisdictions
participating in the grant, or even state wide.”
25. What is unique about your county's needs as it relates to the One Maryland grant?
“Our county was well ahead of everyone else in this process that may well give you a
little different perspective than some of the other counties. We actually formed a consortium in
2004 that combined us with public schools, public libraries, and community colleges in the
county. We built a fiber network long before any this was on the map. We have been dealing
with this project for many years. We are also a little different from other counties in that were
they have either gotten almost all their entire network funded under this and it made it really
easy for state agencies to access the fiber. Part of the agreement was that we give up 12 strands
of fiber. There is no one continuous strip in this county of ICBM fibers, they all over the place –
it goes back and forth between what we have built and what they have built. It makes it easier to
get up to speed in trying to get them connected in the county.”
“So we having had some 400 linear miles of broadband cable because of our own
previous investment and programs need. The One Maryland project was used to fund the
rearchitechting. We are were already designed for a slightly different era meaning we have not
visualized adequately what benefits we could derive so we were able to utilize the funds to
rearchitect our network. I think going forward we need even more funding to actually take us to
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the next level such as in the ability for throughput. What else has to happen is some state level
statutory things have to happen such as enabling legislation to allow the use of broadband here
for public private partnership which is back to the question of whether small business can utilize
a mostly government provided network to conduct their business globally because now things
are becoming connected. We see those models elsewhere in the country working well where
there is legislation that enables public private partnership so we have to take it to that level and
with that demand added onto our network from the private sector. I think these projects such as
One Maryland are greatly helpful to establish even more vibrant economies here and therefore
in Maryland altogether”
“Yes, I think our geography makes us unique because of where we are in the middle of 5
different counties. We touch 5 different counties. So in order to make a path to any of those other
counties you have to go through this county so it really does give us a pretty good position so
everyone really has to work with us in order to have a continuous path across the state and then
like I said we are right outside the district as well so it really does give us the benefit of anyone
who wants to tap into D.C.’s fiber network or Charles County or any of the other places that we
touch. They really do see ICBN and our county as being a pretty good thing.”
“The fact that we are both a rural and suburban county, being able to offer service to rural
areas has been a big benefit.”
“Our county had the same needs as other counties to upgrade its infrastructure.
However, this county also had unique needs and responsibilities due to its geographic position
compared to the other jurisdictions. Our county borders more jurisdictions than any other
jurisdiction in the state. This has made our county a hub for jurisdiction collaboration, and
makes it uniquely dependent on other jurisdictions (for instance, our county has to bring in all of
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its own water from other jurisdictions as an example). We saw this initiative as an opportunity to
better collaborate with the jurisdictions dependent on our county, and for our county to get
tighter integration with the jurisdictions that we depend on for essential services.”
28. Why would local government have different needs when it comes to broadband services than
anybody else?
“I think one of the issues with local government as opposed to other people is within the
confined area of the county, 450 square miles. I have over 100 locations. I need to provide
communications and Internet to and network services to. There aren’t many other organizations
that have had that kind of breadth that they need in order to do that and having that network in
place enables us to do that easily and control our cost.”
“We have the direct responsibilities to make sure our residents, and businesses, have
access to basic services. These days basic services included high quality Internet access. As local
government, we are both front line and in a "the buck stops here" position.”
“Local governments are uniquely positioned as the feet on the ground with the everyday
need of the citizens. If you think of some of things local governments do with schools, hospitals,
and police forces, they are not only interacting with their citizens, they are providing the roads,
emergency services, utilities, and everyday needs for those citizens lives. There is a stronger
need from a local government perspective for making sure their applications and services are
available to their citizens 24 hours a day, seven days a week, and continue to be available
regardless of what is happening in private industry or with the state or federal governments.”
“With the schools there is a growing demand for everything they are doing to be done
over broadband. There is a great demand for Gb speeds at schools now.”
29. What major decisions still need to be made for this initiative to be a success?
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“The remaining decisions are going to rely on some of our partners to step up. We have
taken the lead in managing the securing of the grant, but we work closely with our partner
jurisdictions and they need to engage their citizens, anchor institutions, schools etc to come up
with the best ways to leverage this broadband. Part of the urgency is that we just received $100
million in grant money to build infrastructure, and now that we have it nearly built out, we need
to get it utilized. As a CIO, I often feel the urgency to be able to access the improvements to
applications and services, and also the need to have elasticity in the level of service based on the
growing needs. Currently if a local government CIO wants to increase their level of service they
may need to may a multi-year contract re-negotiation. And, we often find that vendors are not
willing to make a special change for a market that may severely need that change, it the
commercial economics are not there.”
“We need to get some good marketing partners, drive adoption, and work with the other
municipalities and anchor institutions to use this opportunity to have new collaboration and
higher levels of shared services than we did before.”
“Continuing to reach out to the community and figure out which areas we still need to
reach and how we can reach them. Just last mile issues.”
RQ9 Should government broadband interventions focus on driving demand or provide supply?
In the majority of cases it seems there was not much that could be done on the demand
side. As indicated before, ISPs were not willing to go to rural areas because of low return on
investment. One county with at-risk urban students noted that even if they provided vouchers to
offset the high cost of broadband to residents it is unlikely that residents would deem the service
affordable for purchase. Another county noted the benefit of efficiencies due to the coordination
of efforts between contiguous counties.
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17. Why build infrastructure, why not just provide subscription rebates to residents to encourage
providers like Verizon and Comcast to move in? In others words, why a supply side intervention
instead of just stimulating demand in the at-risk area?
“Our location being in the Baltimore Washington vicinity Verizon recognized that it is a
hot market that they have a lot of residents out there and inside and outside of Washington belt
lane and Baltimore area that want and demand those type of services so it is more like a demand
was there and they felt the market could expand to that market and they built a niche.”
“Even if the local government would have tried to provide some demand side stimulus
with some subsidies it would not have had the price point low enough or had the private
companies heavily enough in the area such as low cost housing.”
“With the infrastructure the easiest way I can answer that is at this point and time the
core partners between 450,000 and 500,000 a year in telecommunications cost because we no
longer have service providers coming into a 100 separate locations and providing service to us.
We now have 2 locations that service comes into and everyone else is coming in through our
backbone, and we have reduced our telecom cost – Verizon. We have service in a lot of locations
when it did not have it before, because Verizon and Comcast were not in those particular areas.”
“Absolutely, but at the same time we have asked Comcast in specific for estimates to
build into some neighborhoods and in some cases it is something in the neighborhood of
$500,000, so something that is really exorbitant so they just will not agree to build it because
they will never see that back so for them to agree to it long term they would actually have to see
that they would make that agreement back and I am not sure the rebates would do that because
of the shape that our budget is in right now we have a $152 million deficit so I am not sure we
could subsidize something like that.”
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“By controlling the build out, we get regional coordination. Before, there was not a lot of
coordination between counties on communication strategies to move forward. From the Grant,
we also get funding to put fiber in the ground for our county, and we have been recognized as the
leading jurisdiction for this initiative, which has indirect benefits when we try to pull off future
initiatives.”
“It is better to be a direct supplier of broadband as it was done.”
18. Does Federal and Local government providing broadband ‘correct’ the lack of industry
provided broadband services to at-risk residents and at-risk areas?
“We are still doing the construction build out and that has been the primary focus right
now just getting it done and making sure in those areas I think the outreach and like we were
talking about before for the resident side of things but I think that will be an area that will work
with our community services department on to make sure they have the programs they need in
place to reach out to folks and let them know that it is there and what it means to them.”
“No and so with our county being smaller, we were able to test pilot the situation. I think
that is why they went this way and that the fiber the fourth generation cellular broadband was
mostly prepped. We were really just being a market the way it is. We just handpicked the market
and the commercial carriers teamed together so the residents benefited from it.”
“We'll see. We certainly think so, or we would have pursued multiple grants to go this
route.”
“Not by itself. The government needs to work on partnering with private industry in
order to service the vulnerable populations.”
27. What was your involvement in securing the grant any why did your county get involved with
the grant?

138

“We got into the grant because we saw that we had the potential to get additional
funding to help complete our project in a more timely fashion. We were just anyone of the other
counties. We were just one of the participants creating the MOU and working with the state.
There wasn’t anything different there.”
“ICBN was already in play and that was a project that was already in motion once I
joined the county in this position. Prior to this initiative, our county had pursued other, similar
projects on a more local scale to try and get the broadband penetration we needed. Our county
joined this initiative because it was aligned with our existing needs and goals, the funding
seemed to be potentially there, and we thought that by going in with other municipalities, we
would all have a stronger case to win the funding.”
“I came after the grant was already done. Our county was involved because of being a
rural county. We needed to be a part in the portfolio as a rural county.”
“I personally went out on a limb to advocate going after this grant. My biggest worry is
that a member of the consortium would leave, which would leave to some lack of topology or
redundancy or communication that would leave the entire idea unworkable. So, part of the
challenge was getting the right balance of each party getting their own way contrasted at
achieving a common alignment in approach and goals so that we were able to get the grant.
Another challenge was making sure we were given the correct and transparent information on
what each member had in place, what they were paying for it, and what their current deficiencies
were. No one likes to advertise their team’s weak spots and vulnerabilities, and I had to get all
the members to do just that to compile the cost benefit analysis we submitted. Finally, I had to
manage the communications back with the Federal team and vice-versa, and there were
sometimes levels of frustrations on all sides (and I myself was not immune to those moments).
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The experience gave me the opportunity to help pull off a big project that would positively affect
the quality of life for a large section of Maryland’s citizens, including all the citizens in my own
county.”
Triangulation procedures. In an effort to ensure the data collected were valid and
reliable, multiple sources of data were employed. To complete this process CIOs of multiple
counties were interviewed.
Member checking procedure. Consistent with Stake’s (1999) recommendations, a
researcher was employed to confirm findings from the interviews. This researcher was
considered experienced in qualitative research. The researcher reviewed interviews and provided
feedback regarding themes consistent with findings. The researcher agreed that the themes
discovered by the doctoral student was consistent with the findings.
Participants. A member check was performed as part of the triangulation procedure as
well. Interviewees read the transcriptions of their interviews and well as corresponding analysis
for accuracy. All participants agreed on the analysis presented by the researcher.
Summary of triangulation procedure. Due to the confirmation of both the research
experts and the interviewees as part of the triangulation procedure, it is generally believed that
the findings from this research are accurate and valid.
Discussion
Using the case study method, this research investigates the perceptions of six CIOs from
several counties in Maryland on the process of going through a last mile broadband initiative.
Due to the digital divide that exists throughout the U.S. more local governments are looking to
government provided broadband solutions to close the gap for their residents. This paper can
potentially serve as a framework from which other municipalities can work. Although this paper
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covers several research questions, the overall goal is to provide an example case that may
provide some useable take-aways. This chapter will discuss a summary of findings, how the data
relates to theoretical frameworks, and the recommendations for other municipalities looking to
provide broadband services.
Summary of findings. A summary of findings is presented below:
RQ1 Will government broadband investment “crowd out” private industry?
Research question one investigated whether government intervention was going to crowd
out private industry. Participants indicated that it was not their intervention to crowd out private
ISPs. They generally looked toward ISPs to provide economic growth. It was only in the case of
not being able to receive service in a timely fashion that caused government to intervene.
RQ2 Was private industry going to serve rural areas and urban at risk areas?
Research question two deals with whether or not ISPs ever intended to provide service to
gap areas. All participants agreed that they were unlikely to receive service in the gap areas in
the near future. Several participants spoke of franchise agreements that must be approved before
a county can receive broadband service from an ISP. The franchise agreements typically contain
language that excludes them from providing service to areas with low population density. It was
rather obvious that ISPs would not be providing service in the foreseeable future.
RQ3 Was private industry going to serve shared services areas?
Many of the shared services for these municipalities were in need of an upgrade to
improve performance and efficiency. One respondent indicated that requests for increased
bandwidth generally could take up to a couple of years to get approved through private ISPs.
More than likely the ISPs would have served shared service areas; however, with two-year turn
around times the municipalities were unwilling or unable to wait.
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RQ4 Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
For the majority of the areas the greater concern was for rural populations which ISPs
were not meeting the demands. Pricing was more of a concern in low SES urban areas. One
particular consortium member indicated that even with price vouchers, his residents would
probably still be unlikely to afford broadband service. In addition to the broadband service, the
cost of equipment to run the service also needs to be considered. Most of the urban areas found it
to be most beneficial to connect anchor institutions in an effort to meet demand without direct
cost to the urban at-risk population. The anchor institutions consisted of schools, libraries, and
government buildings that would allow internet access to its constituents.
RQ5 Was there a digital divide that was limiting social mobility or social service parity?
Overall most respondents agreed that the digital divide does limit social mobility. One
respondent noted that broadband access was only one piece of the disparity puzzle. The residents
would also need to be able to afford the equipment to use it. Another consortium member noted
the improvements that have already been made as a result of the broadband implementation. For
example, residents of recently connected low income housing have been using the service for
online learning, job training programs, and financial literacy programs. Another municipality
noted that they had undergone a similar broadband initiative and an analysis was performed prior
to that initiative. The initial analysis indicated a digital divide, and much of that divide had been
reduced prior to the One Maryland project for that municipality. Another CIO compared
broadband to any other county provided utility and mentioned that if an area offers expensive
service or inferior quality service, they may dissuade residents and businesses from settling in
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that area. Another noted a similar experience in their rural areas and further mentioned how that
would affect taxes and revenue for a jurisdiction.
RQ6 If broadband is delivered to those gap areas, will it be utilized?
This research question received a resounding yes. As indicated in the earlier question
residents in low cost housing units are already using the service for job training and online
learning. Rural areas are also using the service. The biggest advantage has been for shared
services. Many are using the government provided service to improve and update shared service
communications.
RQ7 Informing Science, where is the resonance and relevance (and rigor)?
Most respondents agreed that this project was duplicable with several caveats in regards
to the actual grant. One respondent noted due to the heterogeneous landscape of Maryland, the
case of One Maryland could be more broadly applicable than originally thought. It is important
to have all of the needs, expectations, and timeline agreed upon ahead of time. Some of success
was attributed to having all of the disparate agencies working together
RQ8 How does local government, state government, fed government, industry, and end users
measure success?
Much of the success metric for local, state, industry and end user are the same. They are
really just looking for how the new connectivity improves shared services, education, and the
economy. Counties and state are looking for connectivity between counties. The federal
government is looking to make sure the anchor institutions that were supposed to be connected
got connected, was the money spent in the time frame initially agreed upon. Most importantly it
is important that the new connectivity is actually used.
RQ9 Should government broadband interventions focus on driving demand or provide supply?
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The demand for broadband in the Maryland area was already there, so there was no need
to stimulate demand. Most counties agreed that providing service was the way to go. Again, rural
populations were the ones affected most.
Connections to previous theoretical propositions and research. The following
sections connect the One Maryland project to agency theory, diffusion theory and net neutrality.
Connections to agency theory. Agency Theory describes the nature of the relationship
between the principal and the agent using a contract metaphor. Furthermore, Agency theory
seeks to examine the principle-agent relationship with the knowledge that the goals of the
principle and agent may not be in alignment and that it can be impractical for the principle to
determine if the performance of the agent meets expectations (Eisenhardt, 1989a).
The components of agency theory can be defined as follows:
Principal – The principal delegates work to the agent.
Agent – The agent performs the work that was delegated by principal.
Contract – A unit of analysis governing the relationship between the principal and agent. The
contract can be behavior-oriented such as salary or outcome-oriented such as the issuance of
stock options. See Table 12.
Table 12: Contract Examples by Type

Behavior-oriented contracts

Outcome-oriented contracts

salaries

commissions

hierarchical governance

stock options
transfer of property rights
market governance
profit sharing

Note. Adapted from Eisenhardt, K. M. (1989a). Agency theory: An assessment and
review. Academy of management review, 14(1), 57-74.
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The objective of agency theory is to determine the most efficient contract possible
(Eisenhardt, 1989a). This efficiency is only achieved when the contract inherently reinforce the
agent’s likelihood to behave appropriately thus diminishing the gap between the goals of the
paramount to increasing productivity and creating a streamlined principal-agent relationship.
Unfortunately, the contract can produce ineffective results based on a variety of factors
such as varying levels of risk-aversion for participating entities, self-interest, conflicting goals,
and the information available to either party.
Agency Theory as it relates to this case research on the One Maryland Project refers to
the competing goals of cooperating parties. In particular, this case will identify how the goals of
the involved parties may have been misaligned, problems that occurred due to competing goals,
and finally how these issues were mitigated.
The cooperating parties in the One Maryland Project included federal, state, and local
government. Additionally, local government can be broken down by county since each county
also served as its own agent with its own goals and objectives.
The federal government’s role in this project was the supplier of monies. In this case the
funds were obtained through a government grant. Most if not all parties involved indicated that
the federal government was most concerned with whether or not the funds were spent in a timely
manner consistent with the methods originally outlined at the start of the project.
The state government acted as both principal and agent, and presented its own issues and
challenges during the unfolding of the One Maryland broadband initiative. Several of the county
representatives noted that state government at one point sought to acquire control of the grant
funds in preference to the consortium of Maryland counties. Even though the FCC regulates
telecommunication services, the state and local governments play a major part in deciding which
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companies are allowed to provide services and in what areas. The state and local governments
ultimately make the decisions when it comes to the placement, construction, and modifications
of telecommunication equipment such as wireless towers or broadband cable through zoning and
land development regulation (State of Pennsylvania, 2006). This was particularly worrisome
since the interests of the telecommunication companies were in conflict with the concept of
government provided broadband services. Private broadband providers in all but rural areas
could view government provided broadband as competition. As a side note, rural areas do not
pose a threat for private broadband providers because private companies view rural areas as low
return on investment. Since providers have to provide a certain amount of infrastructure before
they can provide service, it is essential that the potential number of subscribers not only off set
the initial investment but provides adequate profit. Traditionally rural areas are not populated
enough to incentivize private broadband providers to make that initial investment (Gillett et al.,
2004). Another point of concern is some states have laws that prohibit municipal governments
from providing network services. And finally, there are still some areas that are subject to rightof-way policies and pole attachment policies that limit the ability to obtain broadband services by
restricting competitive entry (Gillett et al., 2004).
Within the local government each county had its own goals. Some counties were mainly
concerned with providing broadband access to unserviced rural areas. The populations of these
rural areas were generally considered affluent. However, due to low population density,
telecommunication companies were unwilling to provide service to these areas. For private
broadband providers, it was a function of low return on investment. Other counties were more
concerned with providing access to areas of low socio-economic status. These populations
typically could not afford to obtain access to traditional telecommunication company provided
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broadband services despite availability. Still other counties were looking toward broadband
service as a way to enhance shared services such as emergency 911 call centers, fire department,
school bus systems, utilities, etc.
Reviews of the interviews conducted from the One Maryland project confirm the basic
tenets of agency theory as the conflict that arises from competing interests surfaced throughout
the process of this project. In this particular instance the contract was the grant itself. The grant
assumed the role of the mitigating tool in most if not all instances of dissension. One particular
county noted that a lack of information caused some in-efficiencies. Specifically, some counties
were ready to begin the One Maryland initiative as soon as the grant was approved whereas
others were not ready. To further complicate matters, the downturn in the economy caused the
unprepared counties to delay the broadband initiative due to the unavailability of funds to
become “shovel ready.” Shovel ready can be defined as a municipality’s readiness to begin the
physical process of laying cable underground for a fiber network. Eisenhardt (1989a) notes that
full disclosure is essential to an effective principal-agent relationship. In the case of One
Maryland, had all counties been equally prepared or if at least it was know in advance of the
project, a more efficient timeline could have been prepared for the actual broadband roll-out.
Another note was made as to the awareness of how funds would be allocated. Some counties did
not provide accurate measures of the funds that would be required, so some counties were “short
seeded.” Short seeded can be defined as not having enough funds to begin the initiative. Again
this points to a lack of sufficient information. One interviewee noted it was important to “grab as
much of the cash match as you can,” in an effort to help maximize benefit for a particular area.
The implications for agency have exhibited itself in other telecommunication service
cases. For example, Nortel a telecommunications company located in Canada reached its peak of
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success in 2000. Nortel was particularly successful in providing broadband services.
Unfortunately this heightened success contributed to complacency, and several bad decisions
with compounding effects contributed to the failure of Nortel. Although agency theory advocates
tying compensation to company performance, in the case of Nortel this method of improving the
principal-agent relationship did not mitigate risk as one would hope (Fogarty, Magnan,
Markarian & Bohdjalian, 2009). In this particular case the compensation on performance
scenario incentivized agents to skew reports in favor of the most positive profits in an effort to
obtain the highest possible compensation.
Fogarty et al. (2009) lists corporate governance as a major driver to reducing agency
costs. The setup of a board of directors is essential as a checks and balancing system. But a key
issue with the board of directors is making sure there are an appropriate number of board
members. In the case of Nortel, too many members contributed to increased decision-making
time and less effective monitoring of management (Fogarty et al., 2009). The Maryland One
project consisted of a consortium of nine members. It is also important that at least one member
of the board have financial expertise. Fogarty et al., (2009) noted that the board members for
Nortel did not have enough financial experience to catch financial issues. This was less of an
issue with the Maryland One consortium since the grant outlined how the monies were to be
distributed and spent prior to the beginning of the project.
Overall the members of the Maryland One consortium consider the project to be a
success for both their local government and at the state level. Most of the counties have been
able to successfully provide bandwidth for their shared services. One county considered itself
successful because, now “98% of the county is connected.” Others will consider themselves
successful when its residents are fully utilizing the broadband now available to them.
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Connections to diffusion. Rogers (2010) presents an example of uncertainty from a
practical standpoint and the role uncertainty play in regards to innovation. When one is presented
with an occurrence of an event, feelings of uncertainty arise due to several possible perceived
alternatives and the associated probability of those alternatives. The uncomfortable feelings
associated with uncertainty spurs individuals to seek information to mitigate the negative
association.
Innovation more often than not provokes feelings of uncertainty and typifies diffusion
theory. Merriam-Webster defines innovation as “a new idea, device, or method.” This definition
highlights the crux of innovation as its quality of newness. When this innovation or “new event”
is encountered, the individual must decide whether or not this innovation is more valuable than
the current solution is some way, shape, or form. The probable value exists as an unknown until
information is obtained. This motivates individuals to learn more about the innovation in an
effort to deal with the uncertainty it stimulates.
The adoption rate of an innovation can be affected by the compatibility of the innovation
with the “values, beliefs, and past experiences of individuals” in a society (Rogers, 2010). The
diffusion of innovation will also be affected by a group’s general attitude toward change
(Rogers, 2010).
Rogers (2010) identifies the four main elements of diffusion as: innovation,
communication channels, time, and social systems.
Innovation can be described as an idea, practice, or object that is perceived as new by an
individual. It is important to note that the individual determines whether or not the occurrence is
new, not the lapse of time since inception.
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Communication channels involve the means by which messages get from one individual
to another. Communication channels include mass media such as television, Internet, radio, and
newspapers as well as face-to-face communications involving two or more individuals.
Time refers to how long an individual from a social system takes to adopt an innovation.
Time is usually measured as the number of members of the system who adopt the innovation in a
given time period. The adoption of innovation usually follows a bell-shaped curve. Early
adopters fall in the beginning of the curve whereas late adopters fall toward the end of the curve.
A social system is a set of interrelated units that are engaged in joint problem solving to
accomplish a common goal.
Despite the fact that access to residential broadband has increased from 20% to 42% from
2003 to 2006 (Horrigan & Murray, 2006), the diffusion rates in various populations of the
country continues to lag behind the overall population. The populations classified as slow
diffusion are rural areas, low income, and some racial and ethnic groups such as Hispanics and
African Americans (Whitacre, 2008). The One Maryland project was an attempt to alleviate the
disparity caused by the diffusion of innovation regarding broadband. The members of the One
Maryland consortium sought to bring broadband innovation to the late adopters, which included
those who could not afford the service as well as those who did not have the service available to
them.
Research indicates that in the case of rural areas the availability of broadband does not
necessarily increase its diffusion (LaRose, Gregg, Strover, Straubhaar & Carpenter, 2007;
Whitacre, 2008). Only 33% of rural homes use broadband service compared to 45% of urban and
suburban homes (Horrigan & Murray, 2006). Given that these numbers identify only those
homes with access to broadband, the reasons for non-adoption must be further explored.
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On the surface, access to broadband in rural areas seems to be a remedy for many
problems associated with rural life. For example:
•

Businesses located in rural areas are better able to compete in the global market
place.

•

Students have greater access to classes not offered locally such as advanced
classes or specialty niche courses (LaRose et al., 2007; Choudrie & Dwivedi,
2006).

•

Emergency services can make improvements in response times and improve
communication between various agencies.

•

Rural populations will have access to medical care not otherwise available a/k/a
telemedicine. Telemedicine includes the treatment of patients via
telecommunication technology (LaRose et al., 2007).

•

Deceleration of outward migration (LaRose et al., 2007). Outward migration has
typically proven problematic for rural areas. When residents of rural areas
relocate to advance education, the residents do not typically return home. This
leads to the benefits of that education to be invested in a location other than his or
her rural home.

•

Access to more and possibly better jobs through telecommuting (Choudrie &
Dwivedi, 2006).

•

Greater access to a wider array of entertainment (Choudrie & Dwivedi, 2006).

•

The ability to communicate with non-local friends and family (Choudrie &
Dwivedi, 2006).
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Despite the many benefits, there are many rural homes not taking advantage of broadband
services. LaRose et al. (2007) indicates in some instances residents of rural areas are not even
aware broadband services are available to them. Choudrie & Dwivedi (2006) also list lack of
awareness as a major impediment to broadband diffusion. This would be an example of a lack of
effective communication channel. Another problem is a general resistance to the complexity of
the technology (LaRose et al., 2007). Rural communities have historically proven resistant to
change overall. The complexity of using a somewhat new and complicated technology
exacerbates resistance. Lack of content (Choudrie & Dwivedi, 2006) and high price point are
other inhibitors of adoption (Choudrie & Dwivedi, 2006; Whitacre, 2008). At the surface it
seems lack of content would not be an issue, but diffusion theory provides a tenable explanation.
Until a user is able to identify the benefits of broadband and recognize those as greater than the
current benefits available to the user it is unlikely to be adopted. In regards to content this may
be more of a function of users not being made aware of what is out there and how it can be used.
The greatest indicator to closing the disparity on broadband use seems to be the ability
for residents to learn the advantages and uses of broadband, usually through friends and family
(LaRose et al., 2007). Minnesota and Nebraska have developed programs through several of their
universities to provide awareness and information to residents on the benefits of broadband
services (Whitacre, 2008). Korea has historically maintained a high rate of broadband adoption.
Oh, Ahn & Kim (2003) have identified one of the main reasons for Korea’s high adoption rate
was that its residents were already using a compatible service, pre-broadband Internet. Korean’s
already understood the service, knew how to use the service, and were readily able to perceive
the advantages of using the faster broadband service. Some of this was due to the housing
structure and high population density of Korean cities (Oh et al., 2003; Park & Yoon, 2005).
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Cities typically experience higher rates of diffusion because of the low-population density of
rural areas. This seems to indicate rural populations have a greater reliance on their social
systems when it comes to diffusion of complex innovations such as broadband. As per findings
from Whitacre (2008) rural areas would benefit from outreach programs like those offered in
Minnesota and Nebraska.
LaRose et al. (2007) also discovered education and experience plays a critical role in
broadband adoption. This explains why younger populations are more likely to embrace new
technologies. They have usually had some experience with the innovation in school or through
friends.
Korea had several other advantages making it ideal for rapid diffusion of broadband
including strong government policy for market deregulation and intense competition from
several broadband providers. These advantages made broadband readily available and
attractively priced for the common consumer.
Connections to net neutrality. The Internet is often referred to as the open Internet
because it is freely accessible to everyone without preference or prejudice (FCC, n.d.). The
principal of anyone being able to use, connect to, or build upon the Internet is often referred to as
“Net Neutrality” (FCC, n.d.). The Internet has been in this state for the past twenty years, which
is rather unique considering the history of monopolies in the U.S. (Lee, 2014). The spirit of Net
Neutrality allows for competition and innovation.
In 2010, the FCC released the Open Internet Order, which is a series of rules protecting
the open Internet by requiring transparency and prohibiting blocking and discrimination (FCC,
n.d.). Blocking refers to placing restrictions on speed. In regards to discrimination, Internet
Service Providers (ISP can discriminate based on content, pricing, or transmission speed. The
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transparency rule requires ISPs to “disclose management practices, performance characteristics,
and terms and conditions of their broadband service” (FCC, n.d.).
In early 2014, the rules of the Open Internet Order were challenged and revised.
Although the FCC is still encouraged to preserve an open Internet, the rules regarding blocking
and discrimination were relinquished. The transparency rule from the original order remained in
effect. In response to change in rules, the FCC created a website seeking public comment and
recommendations regarding the protection and promotion of an open Internet (FCC, n.d.).
There is an argument about which type of service the Internet should fall under. This
distinction is essential to determine how the Internet will be regulated. See distinctions below:
One option is to use Title II laws. Phone networks and utility services typically fall under
Title II. The Title II laws are hundreds of pages long, and clearly rule on how common carriers
should conduct themselves to ensure the public’s best interest is followed (Berkman, 2014).
Some feel under Title II, the FCC would have more control over regulation (Wyatt, 2014). A
benefit of the Title II law is that once the pipe is laid, anyone can use it. In the example of
telephone networks, any carrier can use copper telephone wire once it is established. This allows
consumers to choose which company provides their service (McMillin, 2014). However, most
parts of the US almost never have more than two or three carriers to choose from. The majority
of net neutrality activists want the Internet to be categorized as a utility. This would then place
the Internet subject to Title II laws (Schatz, 2014). Innovators are also typically proponents of
using Title II (Wyatt, 2014).
A second option would be to subject the Internet to Section 706 rules. It is noteworthy
that compared to the hundreds of pages of Title II regulation, Section 706 is two paragraphs long
(Berkman, 2014). Section 706 basically gives the FCC the power to promote competition and

154

remove barriers to infrastructure investment (Berkman, 2014). The document doesn’t give any
indication of how to do these things, so great latitude is given on how best to promote net
neutrality. Broadband providers prefer the internet to fall under Section 706, which allows
greater participation of the FCC to ensure broadband is available to more Americans (Schatz,
2014).
A third option would be some sort of combination of the two. Some experts believe the
hybrid approach would cause delays in regulation (Schatz, 2014). Without the clear outline of
Section II, most controversy will be up for discussion and debate. Others believe that a hybrid
approach would mitigate blocking and discrimination from ISPs (Wyatt, 2014).
The biggest concern with placing the Internet under either law is that ISPs will find a way
to regulate speed based on fees (Schatz, 2014). Placing restrictions on speed by an ISP is
sometimes referred to as gate keeping, throttling, fast lane/slow lane, and blocking. A
hypothetical example would be if a large company like Amazon pays Verizon a large service fee,
so that users of their site would have a faster shopping experience. This would create more of a
challenge for a local mom and pop shop to compete with a rather large Amazon type service
since they would be unlikely to afford the same ISP fees that Amazon would pay. A company
like Comcast or Verizon can charge Google and Netflix extra fees to ensure faster download and
upload times for web content like videos (McMillin, 2014). One of the biggest advantages the
Internet has had up until this time is the ability for a small shop to compete with a large vendor
on the same platform. This ability to do so would change dramatically as high-speed service
would be cost prohibitive.
The debate over which rules should preside over the Internet is a heated one. The Internet
has become intrinsic to most Americans both as individuals and especially for businesses. In
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May of 2014 information regarding the potential changes to the laws governing the Internet was
leaked to the public. The information leak was followed by protesters camping out in front of
FCC’s offices (McMillin, 2014). The FCC was bombarded with public protest via the FCC
website which caused the site to collapse and was subsequently was taken offline (McMillin,
2014). Major companies also took part in the controversy. Google, Amazon and Netflix wrote
letters to dissuade government from discriminating against Internet companies (McMillin, 2014).
Democrats diligently worked on developing a bill in response to the new rules (McMillin, 2014).
Many parties were incensed by the idea of creating Internet fast and slow lanes (McMillin,
2014).
An interesting point regarding the debate is that a fast and slow lane already exists. Many
large companies have existing infrastructure within companies like Verizon and Comcast that
help them to provide faster service or a “fast lane.” This setup has proven advantageous to
consumers and large Internet companies thus far. Since approximately 30 companies make the
majority of Internet chatter, it makes sense to have faster service for the large companies
(McMillin, 2014). That is what allows consumers to view their YouTube videos in a reasonable
amount of time. This scenario has proven efficient over the years since not every company needs
as much bandwidth as the larger aforementioned companies. Interestingly, ISPs have not
traditionally charged for the internal infrastructure that is provided to the larger Internet
companies.
Because of this, some believe the real issue to be that Verizon, Comcast and AT&T are
getting too big. Since they have become the only source of fast Internet, these ISP giants will
ultimately have control over how much to charge (McMillin, 2014). In this situation the real
solution becomes fostering increased competition (McMillin, 2014). When Internet companies
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have more than two or three options for service, it becomes a buyers market. The likelihood of
throttling becomes less of an issue as well, because the consumer will then have the option of
choosing a different ISP in response to inferior service. In most parts of the US there is very little
competition for service providers. Most areas have one telephone carrier and one cable company
that provide broadband service, and both of these companies are already considered regulated
monopolies.
Another issue is the amount of litigation that will transpire as a result of the creation of a
fast and slow lane. The FCC would inevitably have a slew of interconnection disputes to deal
with. The commission would have to oversee who the ISPs are connected with, how fast the
connections are, and what price they are charging to ensure the most equitable situation (Lee,
2014).
Although much of the debate involves the potential for abuse and price gouging, actual
abuses by ISPs have already been discovered. See examples below:
•

In 2007, AT&T censored the streaming of a Pearl Jam performance claiming that
it was due to an excessive use of profanity. The sound was cut off during their
performance of “George Bush, leave this world alone,” which contains no
profanity (ACLU, n.d.).

•

In 2007, Comcast was caught blocking video applications from itTorrent,
eDonkey, and Gnutella. At the time, it was noted that Comcast was looking to sell
online video (ACLU. n.d.)

•

In 2007, Verizon Wireless blocked a text messaging program initiated by
NARAL a pro-choice group claiming that Verizon did not want to take part in an
agenda that could be considered controversial (ACLU, n.d.)
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•

In 2005, TELUS shut down a website that was run by a union on strike against
TELUS (ACLU, n.d.)

•

In 2014, Comcast demanded and received payment from Netflix to deliver traffic
to its own customers (Lee, 2014). As mentioned previously ISPs had not
historically charged companies for upgraded infrastructure.

•

In 2014, Cogent requested an upgraded link due to the increased traffic from
Netflix. In return Verizon has demanded payment for the upgrade (Lee, 2014).

It is remarkable when one realizes how much power ISPs have. Their ability to shut down
or slow services as they see fit is rather alarming. In some of these instances the Internet
companies have no choice, but to pay the ISP or lose access to a significant portion of their
customer base (Lee, 2014). This puts the ISP in a very strong position to negotiate whatever
price they seem fit, which could lead to exorbitant pricing. In other instances they have used their
power based on political agenda. And finally in other cases they have throttled sites based on the
possibility of competition. Either way, with little to no choice on service providers the thought
that one service provider can determine what one does and don’t have access to is rather
disconcerting.
At the time this paper was written, the FCC was in midst of reaching consensus on net
neutrality. The general position of the major parties involved was that no matter which rules the
FCC adopted, litigation is inevitable (Wyatt, 2014). Initiatives like One Maryland have the
potential to level the playing filed for small ISPs and Internet companies.
Future research. There is a dearth of research on last mile initiatives as this is a rather
recent development. As technological advances continue to be made and the dependence on
technology increases the importance for providing adequate broadband service to as many
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residents as possible becomes paramount. Government intervention becomes particularly
desirable solution as evidenced by the fact that private ISPs are generally unwilling to service
pockets of the US that contain lower levels of populations density. Additionally, the price point
of broadband in the US is still considered rather high when compared to other nations. This also
leaves a significant portion of the US unable to afford the service when it is available. As more
localities make investment in government provided broadband it becomes important to study the
effects of these interventions on private industry. On the one hand the benefits include greater
access to things like e-medicine, online learning, and greater job opportunity. Whenever a
service is provided by the government as opposed to private industry, one must consider how this
affects the market forces and free economy. These issues are open for research and further study
in the years to come.
Implications. The questions here, as listed above, are multi-level, complex, and
significant to society. This research can serve to examine what purpose broadband government
interventions might serve, whether the One Maryland project is duplicable, and how various
agents and stakeholders across the process measure its success or failure.
This paper has summarized research literature in the domain of broadband public policy
during the past decade. The paper has presented issues to be considered regarding public broad
band: ICT, digital divide, PCCs, supply-side and demand-side interventions, socio-economic
factors impacting ICT penetration and adoption, and soft, medium and hard interventions.
We have presented information on national frameworks such as BOTP and examples
from Korea, Canada and Japan. We have also presented examples of state and local programs
from Chicago, Philadelphia, Kentucky, West Virginias, and Maryland.
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The examples and constructs presented in this paper are intended to educate the reader
about the main issues at work in the present discussions and research in the domain of broadband
public policy.
We have reviewed the literature on national frameworks such as BOTP and examples
from Korea, Canada and Japan. We have researched the Federal metrics and interviewed the
Federal stakeholders. We have also presented examples of state and local programs from
Chicago, Philadelphia, Kentucky and Maryland, and interviewed the Maryland stakeholders. We
have interviewed the CIOs of the major consortium municipalities that participated in the grant.
So far, we have found the incentives and measures of success to be widely different
across the different levels.
Conclusion. The One Maryland initiative serves as a successful example of a
government intervention to provide broadband solutions. It is especially noteworthy, that
government intervention in this particular case not only does not exclude private industry to
service their area, but also encourages and enables private industry to do so. According to the
consortium members considering how private industry is affected bolsters the economy for their
municipalities. The consortium members found having contiguous municipalities working
together improves the success of the project. At the end of this research the consortium members
seemed happy with the new broadband initiative as a way to meet the needs of its residents in
regards to increasing communications for emergency services, connecting anchor institutions,
enabling rural areas to receive access, providing online access to at-risk low SES residents for
educations and job searches. The consortium members felt that this project would be beneficial
to other areas of the US that had similar needs and issues as the municipalities participating in
the project. This research found that the success for this type of project is measured quite
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differently across the levels of local government, state government, federal government,
industry, and the residents themselves.
The current dominance of just a few major ISPs, and some of the activities of those major
ISPs and resulting lawsuits, has driven a fear that there is a growing market failure that needs
some government intervention to address. A ripe area for future research would be to study the
initiatives by other municipalities have taken to emulate the One Maryland broadband
intervention from the context of the net neutrality concerns of those municipalities. We are in
discussions with a national broadband consultancy to local governments who have started
providing broadband services, to see if those other municipalities would be interested in hiring us
as independent researchers to conduct that action research for them and publish it in some public
and free scientific outlet such as a government conference or one the Informing Science Institute
journals.
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Chapter 4: Case Study of a Complex Informing System:
Joint Interagency Field Experimentation (JIFX)
Note to Reader
William Murphy was the first author of this essay. William Murphy participated in the
writing, research, and interviewing process. Dr. Gill was a co-author of this paper. Dr. Gill was
the primary doctoral advisor to William Murphy, and Dr. Gill provided mentorship to all of the
other co-authors, as well as participating in all aspects of this project. Sandra Murphy was a coauthor for this essay and participated in the writing, research, and interviewing process. Dr.
Buettner was a co-author of this paper. Dr. Buettner was the representative from JIFX and the
Naval Postgraduate School, and he reviewed this work for accuracy.
Abstract
The Joint Interagency Field Experimentation (JIFX) event, organized by the Naval
Postgraduate School, is conducted 3-4 times a year at various locations. The four day event can
be characterized as an informing system specifically designed to facilitate structured and
unstructured communications between a variety of parties—e.g., software developers, inventors,
military and civilian users of various technologies, academics, and agencies responsible for
identifying and procuring technology solutions—that frequently are constrained in their
informing activities in more restrictive venues. Over the course of the event, participants may
observe technology demonstrations, obtain feedback from potential users, acquire new ideas
about their technologies might be employed and, perhaps most significantly, engage in ad hoc
collaborations with other participants.
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The present paper describes an exploratory case research study that was conducted over a
one-year period and involved both direct observation of the event and follow-up interviews with
49 past participants in the event. The goal of the research was to assess the nature of participantimpact resulting from attending JIFX, and considering the consistency of the findings with the
predictions of various theoretical frameworks used in informing science. The results suggest that
participants perceived that the event provided significant value from three principal sources:
discovery, interaction with potential clients (users) of the technologies involved, and networking
with other participants. These findings were largely consistent with what could be expected from
informing under conditions of high complexity: because value generally derives from
combinations of attributes rather than from the sum of individual attributes, we would expect that
overall value from informing activities will be perceived even though estimates of the
incremental value of that informing cannot be made.
Introduction
An axiom of informing science is that the underlying complexity of the informing to be
accomplished will exert a significant impact on the structure of the informing system most
appropriate to achieve the desired informing outcome. The Joint Interagency Field
Experimentation (JIFX) event incorporates a design intended to achieve informing at an
unusually high complexity level. The present paper describes an exploratory research case study
intended to examine how the nature of JIFX, viewed as an informing system, facilitates and has
adapted to the task of informing a highly diverse set of clients, including inventors, software
developers, military personnel, disaster recovery personnel, vendors, government contracting
agencies and academics.
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We begin with an introduction to informing systems theory, as it relates to complexity,
and then examine the background and nature of the JIFX event. We then describe the
methodology and report the results of a year-long research project that attempted to assess the
consequences of past JIFX participation on a particular subset of clients: participants in the JIFX
experiments. The results are then analyzed and the degree to which our observations of JIFX
conform to, and extend, informing science are discussed and presented as a conclusion.
Task Complexity and Informing Systems
The nature and forms of task complexity have been recognized as being critical to
achieving effective informing (Gill & Hicks, 2006). It has been further argued that one of the
most important factors influencing the structure of an informing system is the degree to which it
is focused towards routine informing versus complex informing (Gill, 2009). The theoretical
underpinnings of the case study are based in these two areas.
Sources of task complexity. Task complexity is a term that has eluded definition for
many decades, despite a number of attempts to specify it (e.g., Wood, 1986; Campbell, 1988;
Gill & Hicks, 2006). The major challenge in dealing with the term is the ambiguous manner in
which it has been used. For example, Gill and Hicks identified no fewer than 13 distinct
definitions and usages of the term in the management and psychological literature that fell into
five broad classes, shown in Table 13.
Three domains of task complexity. Gill (2010) later proposed that a sixth class, based on
biologist Stuart Kauffman’s (1993) notion of complexity leading to a rugged fitness landscape,
was necessary. With this, complexity could be viewed as occurring in three overlapping
domains: what is experienced by the task performer, the characteristics of the symbolic
representation of the task, and driven by the actual behavior of the real world context in which
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the task is performed. These three domains (also referred to as dimensions
dimensions)) are depicted in
Figure 14 (adapted from Gill & Murphy, 2011) and are listed in Table 14.

Table 13: Task Complexity Classes
Name

Form of Definition

Example

Experienced

Task
Complexity 
Psychological state

Example:: If an individual perceives a task to be difficult, then the
task is complex

Information
Processing

Task
Complexity 
IP Activity

Example: If a task a task produces high information processing (IP)
levels, then the task is complex

Problem
Space
Structure
Objective

Problem Space
Attributes 
Task Complexity
Lack of Structure 
Task Complexity
Task
Characteristics 
Task Complexity

Example: A task’s complexity is defined by the minimum size of the
computer program required to perform the task.
Example: The more routine a task, the less complex it is
Example: A task’s complexity is determined by the number of task
elements, the degree of interrelationship between the elements and
the degree to which task objectives are changing (Wood, 1986).

Figure 14. Three Domains of Task Complexity
omplexity
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Ruggedness. The third domain, which deals with real world contexts, is particularly
relevant when it comes to the design of informing systems. Complexity in this domain derives
from two principal sources: ruggedness and turbulence. Ruggedness describes the degree to
which the attributes that describe a task state interact in determining its fitness. Fitness, in turn,
specifies the desirability of a particular state. In a biological context, fitness tends to be driven by
successful reproduction across generations (Gill & Hevner, 2011). In the context of a task, this
might correspond to the degree to which a task performer attempts to return to a particular task
state and the degree to which other performers seek the same state, perhaps as a consequence of
imitation (Gill, 2012). To clarify the concept of ruggedness, the contrast of a multiple-choice test
and a cooking recipe can be a useful example. If we represent the attributes of a multiple choice
test in terms of the responses to each individual question, then (in the typical test) each response
will contribute to fitness independently. In other words, you will always get a better score if you
get the right answer to a particular question, all other things being equal.

Table 14: Dimensions of Task Complexity
Unfamiliar
(experienced
complexity):

Lack of structure



Subjective experiences (e.g.
difficulty, uncertainty, ambiguity)

Complicated (problem
space complexity):

Nature of problem space
(e.g. paths, size)



Information processing (e.g. cycles,
capacity)

Objecmplex (real world
complexity):

Objective characteristics
(e.g. number of s,
interrelationships,
tionships, dynamics)



(e.g. number of fitness peaks,
sensitivity to small change),
turbulence (e.g. punctuated
equilibrium)

(Hevner, et al. 2014, p. 109)

On the other hand, if—for the sake of simplicity—we represent each recipe in terms of
the ingredients it contains, no such independence between attribute values exist. The contribution
of garlic’s presence or absence to fitness depends on the other ingredients in the recipe—it likely
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benefits nearly any dish whose main ingredient is lamb yet must be treated with suspicion in
most recipes falling into the dessert category. As ruggedness grows, fitness becomes more and
more dependent upon combinations of attributes rather than individual contributions of
attributes. Moreover, with growing ruggedness attributing a certain percentage of fitness to a
particular attribute begins to make less and less sense.
Ruggedness also tends to impact the statistical distribution of fitness across the landscape
of combinations. Where a landscape is fully decomposable (i.e., each attribute contributes to
fitness independently), as the number of attributes contributing to fitness grows, combinations of
attributes selected at random from the landscape will tend towards a normal distribution. This is
a direct consequence of the central limit theorem, taught in every introductory statistics course,
since fitness is effectively determined by the sum of large number of independent variables.
For highly rugged landscapes, on the other hand, there is no compelling reason to assume
fitness will be normally distributed, since the central limit theorem does not apply. To the
contrary, other distributions where the distribution of fitness is heavily skewed towards a few
states—such as those including a tail governed by the power law—are often observed (Gill,
2010). For tasks existing on such environments, traditional sampling techniques often fail to
capture important combinations accounting for disproportionate percentage of the total pool of
fitness.
Task Complexity and Informing. Framed in terms of task complexity, the informing
process can be visualized as a transition from one fitness plateau to a new fitness plateau, as
illustrated in Figure 15. The three issues that must be addressed in order to motivate change are
as follows:
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1. How familiar is the target state? We are unlikely to be motivated to leave our current
fitness plateau if we are unsure about our destination or the path we must take to get
there. Thus, we are more likely to undertake the journal if, for example, we have concrete
examples to imitate. This is particularly true as ruggedness grows (Gill, 2012). Here the
governing complexity is unfamiliarity.
2. How complicated is the planned journey? Moving from one fitness peak to another
necessarily means transitioning through intermediate states of lesser fitness. For example,
every golfer knows that the process of adopting a new golf swing necessarily involves a
transition period where performance is lower than the starting state even if the end state is
higher fitness. The same can likely be said of virtually any ERP implementation. Because
plans exist primarily in symbolic form, this is largely an issue of problem space
complexity.
3. What is the relative fitness of the end state? Unless we are convinced that the destination
state is one of substantially higher fitness, the more rugged the landscape the less likely
we are to consider the transition. The problem is much less severe on decomposable
landscapes, since such landscapes necessarily consist of a single peak (Kauffman, 1993),
and therefore incremental changes to reach that peak are usually accompanied by
increasing fitness. In other words, high levels of ruggedness are normally accompanied
by much deeper valleys between fitness peaks.
Effectively, this process can be viewed as a complementary perspective on Lewin’s
(1989) widely used planned model of change processes: Unfreeze  Move  Freeze
In this interpretation, unfreezing is largely driven by unfamiliarity, moving is driven by
complicatedness, and the difficulty of achieving subsequent freezing is driven by the relative
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fitness of the objective state (which may require substantial task performer practice before the
fitness plateau is reached).
Complexity and informing system structure. The model presented in Figure 15
describes the process that an individual client must undergo when becoming informed about a
new task or manner in which to perform an existing task. The ruggedness and dynamics of the
fitness landscape similarly exerts a major influence on the design or evolution of informing
systems intended to accomplish such informing. In attempting to synthesize the first decade of
informing science research, twenty possible distinctions were observed. These are listed in Table
15.

Figure 15. The Informing Process Presented as a Transition Between Two Fitness Plateaus

As will become evident shortly, the JIFX event embodies many of the characteristics
listed in Table 15. Of particular interest is the role played by ruggedness and client diversity.
Imagining the informing process as a transition by clients from one fitness peak to another—such
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as was presented in Figure 15, if we look at the range of starting peaks and possible ending peaks
we can conceive of the complexity of the informing task as being a function of these two
variables. While the peak variables are clearly not dichotomous, for ease of visualization we can
represent these in terms of four quadrants, as illustrated in Figure 16.
Table 15: Differences Between Routine and Non-Routine Informing Systems

1. Routine informing systems tend to be driven by the skills of the designer; complex systems evolve through
cycles of interactions with stakeholders.
2. Routine informing systems tend to follow the informer  client model; complex systems involve flows
between clients and across system boundaries.
3. Routine informing systems tend to have well defined structure and boundaries; complex systems tend to have
neither.
4. Routine informing systems tend to map to a data  information  knowledge flow; complex systems exhibit
patterns that are much harder to characterize
5. Routine informing systems tend to converge towards dedicated technologies and channels; complex systems
tend to spread out across technologies and channels
6. The structure of routine informing systems tends to be driven by the task being performed; complex systems
are organizationally situated and their structure cannot be predicted or explained without understanding the
broader environment and the community of users.
7. The objectives of routine informing systems are based around the performance of a particular task or set of
tasks; objectives in complex systems are much more closely related to client roles and the social context of
informing.
8. Incremental informing normally leads to incremental improvements in performance for routine informing
systems; in complex systems, incremental informing often results in misinforming.
9. The intended outcome of routine informing is normally purpose-focused activity; complex systems tend to
support multiple, and often interrelated, goals.
10. Routine informing systems depend upon, and strive to instill, a specific mental model in the minds of clients;
in complex systems, creating a specific model is not necessarily intended.
11. Routine informing systems support a specific goal or set of goals shared by all clients; complex systems tend
to support a diverse, heterogeneous set of needs.
12. Routine informing systems tend to support task performance and efficiency; complex systems best support a
need for adaptability.
13. Routine informing systems tend to perpetuate themselves; complex systems necessarily transform
themselves.
14. Routine informing systems tend to be stable; complex systems migrate towards greater structure.
15. Routine informing systems adopt familiar communications patterns; complex systems continually seek a
variety of patterns and paths for communications.
16. Routine informing systems have mechanisms for guaranteeing client attendance to the channel; for complex
informing systems, client attendance is rarely assured.
17. Routine informing systems are robust in the presence of noise and minimally impaired by client filters;
informing in complex systems can be degraded by noise and is heavily influenced by filters.
18. Routine informing systems will generally offer a variety of measures that can be used to assess system
performance directly; the performance of complex systems will require indirect assessment approaches and will
often require studying the historical and organizational context.
19. Routine informing systems tune themselves to particular fitness peaks; complex systems tend to support
multiple peaks simultaneously.
20. Routine informing systems are particularly amenable to analysis grounded in logical empiricism; complex
systems are better understood through adopting a hermeneutical-dialectic perspective.
(Gill, 2009)
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Each of these informing scenarios is hypothesized to be best addressed by a system with
different characteristics. For example:
1. Single Client-Single Target: Where a single client or a group of clients all coming in
with nearly similar states of knowledge is present, principal obstacle to informing is
likely to be finding a path that minimizes the duration and loss of fitness associated
with moving from one peak to another. Once found, informing should be effective
through one-way channels from informer to client, such as a lecture, video, manual
and so forth.

Figure 16. Alternative Complexity Scenarios Based Upon Client Diversity and Target Ruggedness

2. Diverse Clients-Single Target: To be effective in this context, different paths to the
target may need to be established to accommodate the needs of different clients. For
example, in a classroom context a self-paced structure incorporating alternative
versions with text and video might be offered, or alternative versions of the same
class might be designed with students being given the option to choose (e.g., Gill &
Jones, 2010). Where a routine system is developed to accommodate such diversity of
paths, it will necessarily be very complicated. Many institutional systems—such as
the tax code or the health care system—attempt to achieve this type of informing.
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3. Single Client-Multiple Targets: Sometimes, an informing context occurs where the
goal is to move participants to consider, and perhaps pursue, alternative peaks. For
example, such a context might occur where a prevailing paradigm is failing or where
groupthink has set in. An example of such a system might involve bringing in a group
facilitator to encourage thinking “outside of the box” using techniques such as
brainstorming.
4. Diverse Clients-Multiple Targets: By far the most complex context, this scenario
requires a combinatorial explosion in the number of paths that need to be considered.
For example, if clients exist on M fitness peaks and the system seeks to move them to
N alternative peaks, potentially M x N paths may need to be developed. Of necessity,
the clients themselves will need to be heavily engaged in adaptively mapping out
their own learning paths, any formally designed system that efficiently moves clients
along a sensible path would quickly become too complicated to sustain itself.
Given the need to engage clients in their own learning in the last of these scenarios, the
venue developed for informing is likely to play a critical role in the system’s effectiveness. The
JIFX event, which we now describe, represents precisely such a venue.
The JIFX Event
The specific context for the current investigation was the Joint Interagency Field
Experimentation (JIFX) event, organized by the Naval Postgraduate School.
The concept of JIFX. The purpose of JIFX is to provide a field experimentation resource
for the Unified Combatant Commands (COCOMs) and other federal agencies. In addition, State,
local and international emergency management, disaster response and humanitarian assistance
organizations are most welcome to help create an innovative cooperative learning environment.
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Evolution of the event. The JIFX event evolved to its current form over a period of
several years. Since 2002, NPS FX events were conducted for innovation and collaboration
between DoD, government agencies, industry, universities, and in which Special Operations
Forces (SOF), National Guard, and first responder participation and feedback are utilized for
effectiveness, affordability, and feasibility of new technologies.
The JIFX program began in 2012 under the sponsorship of the Office of the Secretary of
Defense and the Department of Homeland security. JIFX events are held quarterly, normally at
NPS facilities on the California National Guard's Camp Roberts.
JIFX goals. The purpose of the JIFX event is to provide an opportunity for various
stakeholders from industry, government agencies, the military, outside academia, and the Naval
Postgraduate School to demonstrate and evaluate new technologies related to their research in an
operational field environment, and to provide the operational community the opportunity to
utilize and experiment with these technologies.
JIFX philosophy. Central to the conduct of each JIFX event was a philosophy that
encouraged unplanned (ad hoc) collaborations, prized learning from failures. The JIFX
environment is austere by design. Only the basics are provided. The facilities act like a sandbox
to encourage ideas and creativity while avoiding distractions. Participants are encouraged and
required to collaborate. Many of the best ideas evolve when groups that do not normally work
together are able to meet and innovate. One of the unique and beneficial features of the JIFX
event is its inclusiveness. Since anyone is welcomed to attend, an unconventional mix of parties
are able to collaborate.
JIFX participants. Since the JIFX exercise is considered an inclusive event, participants
from government, industry, non-profits, inventors attend and work together to share ideas.
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JIFX structure. The conduct of each JIFX event could be described in terms of a series
of stages: planning, experiment selection, conduct of the event, after action activities.
Research Questions
The research questions to be addressed in the study fell into three categories:
1. Questions specific to the exercise that sought to identify potential sources of value
realized from the exercise, and
2. Questions that specifically related to the broader area of the design and effectiveness of
informing of the JIFX informing processes.
3. Meta-questions relating to informing under conditions of complexity.
Source of value specific research questions. Prior to the study, a considerable amount
of anecdotal evidence had been amassed that participants—of all categories—perceived value
was being realized in the exercise. Based on an initial visit to the exercise, made prior to the
funding of the research, the principal investigator initially postulated sources of value that
included the following:
1. Accelerated defect detection. Within the world of software testing and design science, it
has long been recognized that early detection of defects or shortcomings in an artifact
reduces cost. Many JIFX activities involved taking components from different sources
and mashing them together. The “willingness to fail” that characterized JIFX encouraged
participants to subject their products to public tests and experiments that quickly surface
undiscovered product limitations. By detecting these early in the product lifecycle, total
product cost would likely be reduced. This source of value would most likely be realized
by product developers.
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2. Costs of substitute products. Many of the artifacts used at JIFX events were low-cost
substitutes for existing technologies, e.g., off-the-shelf cameras taped to unmanned aerial
vehicles (UAVs), explosive holding containers built with low-tech, readily-available
materials. This source of value would most likely be realized by participants involved in
acquisitions.
3. Cost-shifting of product refinement. When innovative artifacts are first introduced,
several cycles of refinement may be required before they are optimized for the needs of a
particular user. In the case of products for government use, it is common for the
government to contract for, and bear the cost of, these refinements. The informing system
employed by JIFX was designed to encourage companies to rethink their products and,
on their own initiative (and at their own expense), refine them to make them more
attractive. This source of value was expected to be realized by two types of participants:
participants involved in acquisitions, who would experience reduced contract costs, and
by product developers through increased likelihood of eventual purchase of their product.
4. Time reduction. Along the lines of the previous item, the interactions encouraged by JIFX
seemed likely to accelerate the process of development. This represents a contribution to
the value side of the equation, since the benefits of the artifacts developed should be
realized earlier. This source of value would, once again, was predicted to be realized by
participants involved in acquisitions and product developers.
5. Improved design fitness. The fitness of a particular artifact design describes its ability to
evolve and improve over time (Gill & Hevner, 2011). While the immediate usefulness of
the artifact contributes to this, so do other factors, such as malleability (ability to be retasked by end users), openness to inspection, and novelty. This source of value would be
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particularly relevant to the end-user (e.g., disaster recovery personnel, war fighters), the
most likely beneficiary of improved design. Factors such as decomposability, malleability
and openness may also enhance the likelihood that the product developer will be able to
sell the product eventually.
As the study evolved, the scope was narrowed to a particular subset of participants—
product developers—leading to a series of research questions most likely to be relevant to this
group of participants:
•

Does participation in JIFX lead to accelerated defect detection?

•

Does participation in JIFX lead to accelerated product improvements?

•

Does participation in JIFX lead to improved product or system design?
Informing-specific research questions. One of the most intriguing aspects of the JIFX

design was the many possible informing flows that could occur between participants. Even
accepting the limitation that product/system designers were to be the central focus of the study,
informing flows could occur:
• Between product developers
• Between product developers and experts (e.g., academic and domain experts)
• Between product developers and end-users (e.g., disaster recovery personnel and war
fighters)
• Between product developers and potential customers (e.g., individuals or organizations
involved in acquisition; other vendors).
In addition, informing could occur through casual networking, product demonstrations or
over the course of the planned or ad hoc experimentation that was central to the JIFX event.
This led to a broad series of research questions of the form:
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•

Does a product/system developer derive value from interactions with potential
customers?

•

Does a product/system developer derive value from interactions with potential vendors of
other products or services?

•

Does a product/system developer derive value from interactions with potential users of
the product or service?

•

Does a product/system developer derive value from interactions with experts in the area?

•

Does a product/system developer derive value from viewing demonstrations of related
products, processes or services?

•

Does a product/system developer derive value from networking with individuals being
encountered for the first time?

•

Does a product/system developer derive value from networking with prior contacts?

•

Does a product/system developer derive value from participating in ad hoc experiments?
Informing meta-questions. The value-specific and informing-specific questions

addressed in the research were further influenced by the possibility that the fitness of JIFX
outcomes could well be characterized by a rugged landscape. This would imply challenges
resulting from two key aspects of the event:
1. Exercise participants were quite heterogeneous, even after the study was limited to
product/service developer participants. These types of solutions being developed
included (but were not limited to) software, high-tech hardware, low-tech hardware,
integrated systems and novel processes at various stages of maturity. The nature of
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the participants also varied considerably, including (but not limited to) small
businesses, large businesses, defense contractors, academic researchers and military
personnel. In a rugged informing environment, there would be little reason to expect
that different participants would achieve fitness through the same types of informing
processes.
2. Fitness on a rugged landscape does not lend itself to decomposition. In other words,
any attempt to apportion value to different informing sources would tend to run into
the same type of earlier-mentioned problem that we encounter when trying to
determine the relative contribution of the ingredients in a recipe.
This leads to a couple of meta-research questions:
•

Does the perceived value of different JFIX informing channels vary significantly by the
type of product/service being considered and by the nature of the participant?

•

Are the JIFX participants able to provide well-articulated apportionments of value to
alternative informing sources?
If the answer to the first of these questions is yes, then that would support the proposition

that JIFX presents a rugged fitness landscape to participants. If participants are consistently able
to identify the value associated with specific informing channels, on the other hand, this would
be consistent with a more decomposable, less rugged fitness landscape.
Research Design
The research design can be characterized as exploratory case research (Yin, 2014),
relying heavily on triangulation of data sources, which included interviews, archival data, survey
and direct observation. As is typical of an exploratory case research process (Gill, 2011), data
gathering include both planned and opportunistic elements.
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Research phases. The design involved four phases:
1. Pre-Proposal: Prior to the commencement of the project, the PI observed a JIFX exercise
held at Camp Roberts, in California, in August 2012.
2. Proposal: Based on the observations made during the pre-proposal phase, the PI prepared
a research proposal and interview protocol based around the research questions presented
in the previous section. The project was funded in August 2013 but, owing to a U.S.
Government shutdown that occurred during the fall, the JIFX event that was intended to
kick off the project in November 2013 was cancelled.
3. Data Gathering: The PI, and two graduate assistants sat in on a modified JIFX event—
focused on social media and held online—in November 2013, then conducted a series of
pilot interviews. In February 2014, the three researchers attended a JIFX event in
California to observe and conduct face to face interviews. During the period from
February-August 2014, the graduate assistants conducted phone interviews of past JIFX
participants. In August 2014, the PI attended one additional JIFX event in California,
taking the opportunity to interview past participants who attended that event. All data was
entered into an MS Access database for subsequent analysis.
4. Analysis and Write-up: During the period from August-October 2014, the information
collected in the database was analyzed and provided to the event organizers at the Naval
Postgraduate School, who conducted a final check for factual accuracy.
Data gathering. Participants in the JIFX event were selected based upon white paper
submissions. As of May 2014, 252 separate white papers could be identified referencing
experiments that had actually been conducted. A typical white paper was between 2000 and 2500
words and covered the following aspects of the proposed experiment:
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Effectively, this represented all past JIFX participants and was used as the principle
means of identifying appropriate interview candidates. A separate database entry was created for
each experiment. In addition, tables were created to record interview results for each experiment.
To contact interview candidates, the project team relied on email lists provided by the
event organizers at the Naval Postgraduate School. Emails were sent to each participant in order
to set up a time for a phone interview with the project’s graduate assistants. That email also
included a link to an optional survey that respondents could fill out in advance to reduce
interview time (included as Appendix E). Later, because of the difficulty in acquiring phone
interviews, that survey became the primary tool for data gathering.
In addition to the phone interviews, the PI and graduate assistants conducted interviews
with many past participants at two JIFX events, the first of which (February 2014) was attended
by the entire team and the second (August 2014) attended by the PI.
Telephone interview protocol. Systematic surveys were conducted using telephone
interviews of current and former Joint Inter-Agency Field Experimentation (JIFX) and Tactical
Network Topology (TNT) participants in an effort to determine the impact – both qualitative and
economic – of the event on the development and adoption of participating technologies.
The interviewing process took place between September 2013 and August 2014. It
involved examining a database of 313 white papers that described experiments/projects that were
conducted at JIFX events from 2012-2014 and interviewing participants to assess subsequent
outcomes of participation in JIFX. Forty-nine interviews (done by phone, in person and/or
through use of a survey) were obtained through the data gathering process.
The interview process was initiated by sending a pilot test of emails. The pilot test
consisted of sending emails for 10 of the projects from past JIFX events. The emails described
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the research and included a link to the online survey. A PDF version of the survey was also
included so respondents could review the questions prior to survey or interview. The survey
consistent of a series of coded questions. Because many participants had several projects and
participated in multiple events, a copy of the white paper of interest was also attached to the
email. Out of the pilot emails sent, two surveys were completed, and two interviews were
completed. Interviews covered any questions that were not answered in the initial email survey
with the addition of several open-ended questions that were not included in the survey.
After the initial pilot test of emails, JIFX coordinators sent an email to past participants
informing them that they would receive an email request for participation, the nature of the
research, and encouragement to participate.
Email requests were then sent out for the remaining 232 projects that had identified email
addresses. No changes in content or protocol were made to the email process identified for the
pilot test. The emails were sent out in five batches with a week or two between each batch. Each
batch represented an event date and was sent out in order of oldest first. This was done to allow
participants from the most recent event to realize the full benefits of the event (i.e. networking,
project evolution) prior to being interviewed. A follow up email was sent to all participants that
indicated a willingness to participate in a follow up interview to request a mutually agreeable
time. At this point in the interview process, all interviews were conducted via phone. Email
requests resulted in 21 completed interviews, and 12 completed project surveys without
interview. These numbers include the results from the pilot test.
Two weeks after all emails were sent, cold calling was conducted for the participants that
did not respond to the emailed survey but had an available phone number. Interviews for 11
projects were completed as a result of cold calling.
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Face-to-Face Interview Protocol. Finally, the principle investigator attended the most
recent JIFX event and was able to obtain surveys for an additional five projects. The PI described
the nature of the research and asked participants of past events that were in attendance to
complete the online survey.
Results
In order to address the research questions of the studies, results from the interviews were
numerically tabulated by participant and experiment type. Interview comments and observations
were also manually examined to look for specific examples of participant informing.
Respondent profiles. A total of 49 interviews were conducted. The breakdown of these
interviews is as follows:
•

23 completed the online form. Of these:
o 2 chose not to be interviewed subsequently
o 4 could not be contacted subsequent interviews
o 17 were interviewed by phone or face-to-face subsequently

•

26 were interviewed by phone or face-to-face only
Given 252 experiments in the database (that were not cancelled for one reason or

another), this represents a 19.5% response rate.
Realistically, this understates the actual response rate, for two reasons:
1. Many experiments continued over multiple JIFX events, but our protocol treated these as
one-time experiments.
2. Many experiments were conducted by the same individual within the same organization.
To avoid undue inconvenience to part participants (as well as repetition of many
questions), we limited ourselves to a single interview per participant. Otherwise, we
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would have expected double-counting on questions such as those relating to the perceived
organizational benefits of JIFX.
Based on these qualifications, an adjusted assessment of the response rate would be 36
organizations out of 146 total participating organizations (25%). Participant organizations and
experiment types are summarized in Figures 17 and 18 respectively. Because a participant could
fall into multiple categories, the percentages do not add to 100%.

Respondent Profile
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Figure 17. Where Interview Participants Came From

Experiment Profile
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Figure 18. Types of Experiments
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A more detailed data summary table of participants and outcomes is presented as
Appendix F.
Overall perceptions of value. As indicated in Figure 19—which rates the overall value
of the event on a scale of 1 (little or no value) to 5 (extremely great value)—participants rated the
event highly, further supported by the fact that almost 80% of the respondents planned to attend
another JIFX event.

Overall Ratings of Event Value
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Figure 19. Overall Perceptions of JIFX Event Value (1=Little or No Value, 5=Extremely Great Value)

Perceived value by informing type. Based on the interview findings, it was clear that
participants found value from JIFX based upon a number of sources, as illustrated in the Table
16. As a rough approximation, any difference between two of these means that is greater than 0.4
is likely to be significant at the 0.05 level (assuming equal standard deviations). Based on this, it
is evident that the greatest sources of informing value were perceived from:
•

Making new contacts

•

Interactions with potential users of the product, process or service
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These two sources were not mutually exclusive. Moreover, at least some participants
perceived high value from every informing channel. This likely reflects the highly heterogeneous
nature of participants in the event. These findings were consistent with the qualitative analysis.
A particularly interesting question is where the participants who judged JIFX most
valuable found the greatest value. To assess this, we grouped the value sources according to the
total JIFX value question (scored on a 1-5 scale) and looked at where the greatest perceived
changes of value occurred as overall value rose.
Table 16: Perceived Sources of Value by Informing Type
1 = Little or no
Value (or
0=N/A)

2=
Minor
Value

3 = Some
Value

4=
Considerable
Value

5 = Very
Great
Value

Mean

Meeting potential customers
Meeting potential vendors of
other products or services
Meeting potential users of the
product or service

16%

4%

31%

31%

18%

3.31

15%

19%

19%

38%

9%

3.06

4%

4%

22%

42%

27%

3.82

Meeting experts in the area
Viewing demonstrations of
related products, processes or
services

19%

13%

19%

29%

21%

3.21

17%

21%

21%

32%

9%

2.94

Networking with prior contacts

17%

11%

20%

35%

17%

3.24

Networking with new contacts

2%

7%

17%

33%

41%

4.04

Source of Value

What Table 17 illustrates is a pattern whereby the value in each informing category
appears to rise with total value—a not-very-surprising result (value levels with a very low
number of responses are greyed out).
There are two categories where value contributions between the top two levels of overall
perceived value change significantly:
•

Meeting vendors

•

Networking with existing contacts
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Stated in terms of likely causality, respondents who derived value from interactions with
vendors and past contacts seemed to derive unusually high value from JIFX.
Table 17: Value Perceptions of Participants Perceiving High Overall JIFX Value
Number of Ratings

Networking with Existing
Contacts Score

Networking with New
Contacts Score

View
Demonstrations Score

Meet Experts Score

Meet Users Score

Meet Vendor Score

Meet Customers Score

Overall Value
Level
1

5.00

2.00

5.00

4.00

4.00

5.00

5.00

1

2

4.00

2.33

3.33

3.00

3.00

3.33

1.33

3

3

2.88

2.63

3.13

2.50

2.13

3.50

2.75

8

4

3.20

2.70*

3.80

3.25

2.75

4.00

3.00*

20

5

3.35

3.76*

4.24

3.29

3.29

4.12

3.82*

17

Summary of participant type results. A tabulation of perceived informing value by
participant type is presented in Appendix G. With 6 different participant types and 8 tests per
participant, a total of 48 significant tests were conducted. If the data were randomly distributed,
we would expect 2-3 significance values with p<0.05, which happens to be what was observed.
This is consistent with the proposition that any impact between participant type and informing
benefits must occur through interaction with other factors. This would be consistent with a
complex informing scenario.
Summary of experiment type results. A tabulation of perceived informing value by
experiment type is presented in Appendix G. With 4 different experiment types and 8 tests per
type, a total of 24 significant tests were conducted. If the data were randomly distributed, we
would expect 1-2 significance values with p<0.05, while 4 were actually observed—all of which
barely passed the 5% significance test. This is consistent with the proposition that any direct
impact between experiment type and informing benefits is minor, at best, and that key
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differences are more likely to occur through interaction with other factors. Once again, this
would be consistent with a complex informing scenario.
Informing value of ad hoc collaborations. A major element of the JIFX design was the
encouragement of ad hoc collaborations between participants. To assess whether substantial
differences in perceived informing patterns between different types of experiments existed, a
simple T-test to compare the means value between experiments of a particular type and the
remainder of the sample was conducted.
The perceived values of ad hoc collaborations are presented in Table 18. Experiments
involving these collaborations appeared to derive greater benefits from meeting experts than
other types of experiment. This effect was the largest observed in all the comparisons conducted
and may well be the only direct effect that should not be dismissed as a result of predictable
random variation or minor, at best. It would also appear to make sense, as expertise in the
technologies or processes being studied would likely be a critical prerequisite of such
undertakings.
Table 18: Ad Hoc Collaborations Other Experiment Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations Score

Networking With New Contacts
Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Ad hoc collaborations

3.41

3.00

3.88

3.44

3.00

4.03

3.12

4.03

34

Other experiments

3.00

3.07

3.73

2.47

2.60

3.73

3.33

3.93

15

T-statistic

1.11

-0.18

0.40

2.62

1.08

0.80

-0.58

0.26

P-value

0.27

0.86

0.69

0.01

0.29

0.43

0.56

0.80
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Qualitative results. An important reason for performing a labor-intensive interviewbased research protocol was to triangulate structured response data (such as presented in Tables
1-13) with specific examples from respondents. The qualitative analysis element of the case
study focused on identifying such examples. Some of these are now considered in the context of
the three categories of research question.
Value Specific Research Questions. When prompted to describe sources of value from
JIFX, a number of respondents referred to the direct benefits postulated for the JIFX events. The
specific questions and some quotes from respondents follow:
Does participation in JIFX lead to accelerated defect detection?
Experiment 35: “It [JIFX] is very valuable for testing our new technologies prior to
release.”
Experiment 94: [What do you see as the principal sources of value from JIFX?]
“Relatively low cost, low hassle means of testing equipment…in a relevant environment
with real end‐user hands‐on testing and feedback. Relatively low‐cost, high‐fidelity,
means of demonstrating the capability to govt agencies in a venue where they have a high
confidence that the testing is realistic due to the participation of the JIFX experimentation
team.”
Experiment 163: “It is a great test environment and opportunity to focus on field use in
semi‐realistic conditions. Feedback and interaction is great added bonus.”
Experiment 164: [What do you see as the principal sources of value from JIFX?] “Ability
to test and demonstrate new technologies in a forgiving environment.”
Experiment 198: “We appreciate the opportunity to experiment, fail, tinker and witness
collaboration toward solving real world problems. The environment fosters this and
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everyone is comfortable with those conditions knowing that iteration, evolution and
breakthroughs can happen at JIFX rather than in a real‐world situation.”
Experiment 241: “The thinking has evolved. It has opened up Pandora's box, a lot more
questions than answers…I tagged onto the social media experiment. A lot of what we
wound up doing was throwing out what we had planned, and instead figured out what we
wanted to do. We all got together and discussed what the needs are of the decision
makers, especially as they relate to social media.”
Does participation in JIFX lead to accelerated product improvements?
Experiment 186: In 2013, we looked at some of the various technologies and some of the
tools that we might want to use in the field. Things that could keep a record or what we
had done, where we had been, and tracking of our personnel for safety purposes. We
asked a couple of people that had come in with their tools to do a mashup and just
demonstrate some different use cases for how their technology could be molded in a way
that might be beneficial for us and our specific usage...If JIFX didn't exist, the mash‐ups
would have never occurred and I would not have been exposed to the wide variety of
tools and software out there. Just being there in general was very beneficial.
Experiment 256: “When we first went to JIFX it was a standalone LTE solution. The first
JIFX allowed us to experiment with satellite and carrier egress. The second JIFX we were
able to test those in a planned way. I believe there is another JIFX coming up in a
maritime locations, and we want to get some experience with a maritime application
because that is a little different from the land based ones we have had so far…Getting
feedback from DOD and homeland security and public safety figures had been very
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useful in tuning the product we think the world wants. JIFX takes a month’s worth of
being on the road and mashes into a couple of days.”
Experiment 261: “We are in constant development. The most important thing we got
from JIFX in terms of how we improved our software was the Joint Vulnerability
Assessment branch they were able to give us some great security tips on how to improve
the architecture, so we have since incorporated all of those and all of their write ups into
our app...”
Experiment 273: “After JIFX, we took the feedback that we receive. We adjusted the
system a little bit. We took it to a demo in Virginia Beach, and got some more user
feedback there. We are now evaluating where to invest going forward with it.”
Experiment 281: “As a direct result of being at JIFX, we have had a lot of various
communications with COCOMs [combatant commands] and additional communications
with DHS [Department of Homeland Security] and other companies and well. Many of
these interactions have prompted us to make various technology enhancements or feature
enhancements.”
Does participation in JIFX lead to improved product or system design?
Experiment 25: “Note to financial impact: Hundreds of thousands of dollars because of
feedback to the developers, so we aren't going down the wrong track with our design.”
Experiment 42: “We made some design changes to the product we built at the JIFX and
we were able to validate those changes and we did it. Based on what we learned there, we
made some more changes and that made it even better.”
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Experiment 127: “It was great to get that input from JIFX because it completely changed
my design generation cycle. It changed the whole way I was looking at designing my
product, and I changed a lot of things all based off of JIFX experiment.”
Experiment 226: “We got a better sense of what the users and other participants were
expecting from our product that we were developing, so we made a lot of refinements in
that sense.”
In contrast to these examples, when given the opportunity to cite specific sources of
value—which should have been easier to recall, being more concrete, respondents were
surprisingly vague and had very little to say. Examples of the comments in this area include:
Experiment 12: “Met some people from dept of state. Resulted in a small sale.”
Experiment 245: “JIFX participation provided access to funding.”
Experiment 301: [Description of how JIFX impacted the (product, process, service)] “We
were able to make more sales”
Informing specific research questions. The study design was such that the principal
source of evidence for informing flows was the structured survey questions. There were,
however, a number of comments made during interviews that further supported the value of
various types of informing. Nearly all these responses can in answer to the question:
What do you see as the principal sources of value from JIFX?
For example:
Experiment 34: “Very rare location where we get to meet the people from government
and understand their needs and we also have a chance to meet other people who are
working to support the government. Between all of that we figure out how we fit in.”
Experiment 37: “Potential networking with engaged stakeholders.”
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Experiment 44: “Technology exposure for both developers and potential users. Ability to
obtain potential customer feedback on design considerations, competing technologies and
interest.”
Experiment 52: “Spontaneity, esprit‐de‐corps, collaboration”
Experiment 127: “JIFX gave me the opportunity to get feedback from other folks about
my product. I really made a lot of connections as far as getting outside viewpoints. We
are computer and explosive experts, so we have a very set way of looking at things
sometimes.”
Experiment 149: “Invaluable to be able to meet with and experiment with end users.
Commercial and government contacts that are sometimes are just conversations and other
times are mashup ad‐hoc experiments. Those interactions are invaluable. The knowledge
that we gained in networking. From 2013, we continue to be in contact with folks from
NSA and the Department of Energy. With that we have done some engineering, pre‐sales
consultations. Both of the times we have gone, we came away with ongoing relationships
that are very valuable. That is among the most important reasons we hope to/plan to go
back.”
Experiment 186: “Being exposed to different technology and seeing how they could work
for us, but I also really appreciate the people who come and the organizations that attend.
It is really nice to meet up with them in an environment that is outside of their normal
because sometimes we can make a better relationship or partnership or learn more about
an organization that way.”
Experiment 198: “The ability for us to integrate and collaborate with virtually any / all
other experiments at any one event given the need and focus on field work. The
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application of our technology, expertise, processes can both benefit other collaborators
but more importantly, feedback and the experience itself helps guide and shape our
technology roadmap.”
Experiment 233: “It [JIFX] is a big networking opportunity, and it also helps us to guide
our product and get some relevant feedback that helps us tailor our product to meet the
needs of the user.”
Experiment 264: “It has given us invaluable contacts and helped us to navigate through a
very large and complicated bureaucracy by putting a human face on the equation.
Providing a secure venue to exhibit, test and demonstrate new technologies is of
significant value to inventors concerned with I.P. issues.”
Experiment 287: “Getting together with everyone and being able to understand the use
cases.”
Experiment 290: “JIFX provides a collaborative experimentation venue that has given our
company additional insight into the potential consumers requirements. It also provides us
with a looking glass of technologies that may be delivered in the future. This insight
provides us with possible areas where our technology may be useful in coming years”
Experiment 299: “You don't know what is needed, required, what is out there, how you
could enhance other people's stuff as well as what other offerings you have. With our
engineering team, we can go back to them and say FEMA is looking for this or military is
looking for this, or a way to get to this point. It benefits us to keep informed of what is
out there, what needs to be out there, and what solutions they are looking for.”
Informing Meta-Questions. The qualitative component of the study was particularly
well-suited to addressing the second of the research meta-questions, namely:
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Are the JIFX participants able to provide well-articulated apportionments of value to
alternative informing sources?
Specifically, respondents were given an opportunity to specify a value (or cost)
associated with participation in the JIFX event, and then to provide an explanation (see questions
23-25 of Appendix E). Out of 49 responses, only one numerical response was made—and that
was a cost associated with a participant that did not see any value.
There are many reasons why we would not expect every respondent to provide a value—
e.g., some existed in positions or at levels in organizations that probably lacked exposure to cost
and marketing data, some experiments involved technologies, systems or processes so embryonic
that any such estimate would have been pure speculation, some might have withheld such
information for proprietary or competitive reasons and so forth. Nevertheless, it seems
remarkable to acquire no concrete estimates of value in a survey of an exercise where:
1. 73% of the respondents indicated that the event was of considerable or great value
2. Nearly 80% of respondents indicated that they planned to return to another iteration of
the event
A much more plausible explanation is that the question itself is one that cannot be
answered in a reasonable, much like the question of the “value” of baking powder to the fitness
of a cake. And, as discussed in the earlier review of complexity, this is precisely what we would
expect on a complex fitness landscape.
Analysis
In order to address the research questions, some additional exploratory analysis was
required. These further results were then triangulated with qualitative results from the interviews.
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Types of informing. The interview and online questionnaire administered to JIFX
participants was very specific with respect to different informing sources. An interesting
question to consider was whether these sources would naturally cluster into more general
informing categories. To explore this question, a principle component analysis was conducted,
the results of which are presented in Table 19.
Table 19: Factor Principle Component Results
Rotated Factor Loadings
Variables

Factor1

Factor2

Factor3

Customers

-0.096

0.886

0.217

Vendors

0.761

0.238

0.012

Users

0.296

0.812

-0.254

Experts

0.829

-0.001

0.256

Demonstrations

0.597

-0.067

0.438

Networking-Prior

0.214

0.033

0.881

Networking-New

0.858

0.039

0.108

Analysis performed with Free Statistics Software (Wessa, 2014)

The best fit was achieved with three factors and suggested three reasonably distinct types
of informing were being observed:
•

Discovery (Factor 1): Key contributors were meetings with vendors, experts, observing
demonstrations and networking with new contacts.

•

Client-Driven Informing (Factor 2): Key contributors were customers and users.

•

Relationship Maintenance (Factor 3): Mainly impacted by networking with old clients.
74% of all variance was explained using the three factors. The proportion of variance

explained by each factor was 0.48, 0.29 and 0.22 respectively. A four factor model was also
tested. The results appeared to split the “Discovery” factor into two components as follows:
•

Technology Discovery (Factor 1): Key contributors were meetings with vendors, experts,
and networking with new contacts.
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•

Client-Driven Informing (Factor 2): Key contributors were customers and users.

•

Technology Analysis (Factor 3): Key contributors were meetings with experts and
product demonstrations.

•

Relationship Maintenance (Factor 4): Mainly impacted by networking with old clients.
The factor loadings are presented in Table 20:

Table 20: Factor Principle Component Analysis

Rotated Factor Loadings
Variables
Factor1 Factor2 Factor3 Factor4
Customers
-0.109 0.932
0.112
0.099
Vendors
0.793
0.15
0.171
0.107
Users
0.478
0.741 -0.157
-0.16
Experts
0.574
0.003 0.676
0.114
Demonstrations
0.183
0.021 0.894
0.129
Networking-Prior
0.184
0.01
0.15 0.964
Networking-New
0.816 -0.041
0.305
0.174
Analysis performed with Free Statistics Software (Wessa, 2014)

84% of all variance was explained using the three factors. The proportion of variance
explained by each factor was 0.33, 0.25, 0.25 and 0.18 respectively.
Although the variance explained by the three-factor model was slightly below the 80%
threshold recommended, the cleaner loadings of that model (i.e., expert informing was not split
between two factors) made it preferable to the four factor model. It should be noted that, given
the nature of the data gathering process, either model should be viewed as exploratory—
suggestive of a particular conceptual scheme rather than being taken as strong empirical support
for a particular set of hypotheses.
Sources of overall informing value. One important informing-related question with
respect to the complexity of the JIFX would be determining if any particular type of informing
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contributed directly to perceived overall value. Treating the perceived overall informing value of
the exercise corresponds as an estimate of fitness, we would predict that respondents would have
difficulty separating out the value of separate informing channels.
Two approaches—both exploratory in nature—were used to assess the degree to which
contributions of different types of informing to overall perceived value were tested. The first
involved using multiple regression of the different types of informing against the overall
perceived value of JIFX. These results, presented in Figure 4, show no individual forms of
informing appear to contribute to overall value at a statistically significant level.
A second way to look at the question is to take a proxy for perceived value—the
likelihood of returning to JIFX—and determining if a particular type or set of informing types
appear to be related to that value. As noted in the literature review, the concept of fitness is
closely tied to an entity’s ability to survive and flourish from generation to generation. It stands
to reason that for an “event entity”, this would closely correlate to the likelihood that past
participants would plan to attend.
In Table 21, reported plan to return to JIFX is compared with non-likelihood of returning
for each of the informing categories as well as overall JIFX value. The strong observed
relationship between overall value and expectation of returning supports the view that plans to
return (a binary variable) can be treated as a reasonable proxy for perceived value. The strong
significances associated with meeting vendors and networking with existing clients suggest that
certain informing types—discovery and maintaining relationships—dominate the JIFX value
proposition. This is not consistent with maximal ruggedness, wherein relatively few strong
relationships would be observed. Nevertheless, it is an interesting result that confirms an
important JIFX precept: that the event is not intended to be a direct source of sales (which would

203

be indicated by high customer and user informing scores). Instead, discovery and relationship
building play a particularly important role in bringing individuals back to JIFX.
Table 21: Multiple Regression of Informing Values Against the Perceived Overall Value of JIFX

Table 22: Plans to Return vs. Non-Plans Experiment Value Assessments
Meeting Customers
Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with
Existing Contacts Score

Overall Value Score

Participant Count

Plan to return

3.23

3.36

3.82

3.26

3.03

4.05

3.44

4.23

39

Do not plan to return

3.50

1.70

3.90

2.70

2.30

3.50

2.20

3.10

10

T-statistic

-0.63

3.90

-0.19

1.31

1.71

1.30

2.91

2.66

P-value

0.53

0.00

0.85

0.20

0.09

0.20

0.01

0.01

Discussion: JIFX as an Informing System
The findings of our study and can be looked at from two perspectives: the individual
participant and the system as a whole.
Design from experiment participant perspective. From the experiment participant
perspective, the informing process that occurs over the course of the JIFX event changes the
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shape of the informing journey fitness curve (shown earlier in Figure 15)) in a number of
important ways, illustrated inn Figure 20
20.

Figure 20. JIFX and the Informing Journey
ourney

Examples of how the JIFX event changes the curve inc
include:
•

Early stage technologies:: Most of the experiments involve technologies or processes that
are still under development. As a consequence, most are still climbing the fitness curve,
rather than being on the fitness plateau more common to mature technologies.
technolo
This
reduces the amount of unfreezing required in the informing process. Example:
Experiment 261: “We are in constant development. The most important thing we
got from JIFX in terms of how we improved our software was the Joint
Vulnerability Assessme
Assessment
nt branch they were able to give us some great security
tips on how to improve the architecture, so we have since incorporated all of those
and all of their write ups into our app...”
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•

Expert & user availability: By having experts in many areas available, the loss in fitness
that occurs while trying new uses, configurations or connections is reduced. This reduces
the cost of changing. Example:
Experiment 226: “We got a better sense of what the users and other participants
were expecting from our product that we were developing, so we made a lot of
refinements in that sense.

•

Flexible venue: The JIFX event offers a flexible venue without adding the complication
of a lot of existing infrastructure that requires specialized knowledge to use. This balance
serves to make the complicatedness of the experiments manageable. Example:
Experiment 163: “It [JIFX] is a great test environment and opportunity to focus on
field use in semi‐realistic conditions. Feedback and interaction is great added
bonus.”

•

Celebrating failure: Through its stated policy of celebrating experiments that fail for the
right reasons, JIFX reduces the uncertainty associated with fitness of the end-state of the
informing process as well as the fitness of the journey. Example:
Experiment 198: “We appreciate the opportunity to experiment, fail, tinker and
wit-ness collaboration toward solving real world problems. The environment
fosters this and everyone is comfortable with those conditions knowing that
iteration, evolution and breakthroughs can happen at JIFX rather than in a
real‐world situation.”

•

Emphasizing the learning objective of the event: JIFX explicitly eliminates “selling” as an
event objective, replacing it with learning and relationship-building. This changes the
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nature of how fitness is judged as the event proceeds, dramatically increasing the
certainty of achieving a positive outcome. Example:
Experiment 186: “Being exposed to different technology and seeing how they
could work for us, but I also really appreciate the people who come and the
organizations that attend. It is really nice to meet up with them in an environment
that is outside of their normal because sometimes we can make a better
relationship or partnership or learn more about an organization that way.”
System perspective. The other way to look at JIFX is from a full system perspective.
Unfortunately, informing systems can be difficult to characterize. One approach that has been
proposed (e.g., Gill, 2011) is to depict the system in terms of:
•

Informing flows between entities

•

Resource flows between entities

•

Sensors that estimate information or resource flows

•

Throttles that can increase or decrease flows

•

Control flows identifying the entities associated with the signals used to sense and control
flows.
Presented in this way, based upon the observations and interviews conducted during the

case research, the JIFX event can be approximately represented as shown in Figure 21.
Informing Flows. The JIFX event is built around an extraordinarily rich set of informing
flows, all of which are bidirectional. The experiment participants are, of course, at the center of
these flows. They interact directly with:
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•

Each other

•

Academic researchers

•

NPS student participants (who may also be experiment participants)

•

Representatives of the COCOMS

•

Members of the user community, such as emergency response personnel and warfighters

•

Representatives of agencies that may eve
eventually
ntually seek to purchase or acquire the product,
process or system involved in the experiment
In practice, there are also potential secondary informing flows between virtually every

non-experimental
experimental participant at JIFX. These are omitted from diagram.

Figure 21.. Informing and Resource Flows for the JIFX E
Event

Resource flows. The flow of resources that make the JIFX event possible are every bit as
complicated as the informing flow. Although participants are not paid to attend JIFX, the event
itself provides non-monetary
monetary resources to participants through supplying a venue that would
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otherwise be cost-prohibitive for many of the small businesses that attend the event.
To fund the event, resources are supplied through a variety of sources. The Office of the
Secretary of Defense (OSD) provides a budget for the event to the Naval Postgraduate School
(NPS). Since OSD does not have substantial discretionary resources of its own, it relies on
funding from the various COCOMS (combat commands), who send their own representatives to
the event. Some additional funding comes from the Department of Homeland Security.
Participants themselves must provide their own travel, shipping and equipment. Sources of these
resources can come from COCOMS (e.g., for warfighters), NPS (for its students), vendors (for
private-sector participants), federal, state and local emergency management agencies (for
emergency management personnel) and research institutions (for academic researchers, who may
in turn be funded by grants).
Control flows. Because JIFX was specifically designed to derive its principal value from
its associated informing flows, there are many explicit and implicit connections between
informing flows and resource flows. We observed that nearly every resource provider was
interested in the quality and quantity informing flows between experimenters—the core objective
of the event’s design. This view is supported by the particularly “discovery” flows detected in
the factor analysis of the data. In addition, our discussions and observations made while on site
suggested a strong role was played by the client-driven informing factor:
1. The COCOMS largely controlled the flow of resources both to the event (through OSD)
and to the warfighters attending the event. Of particular interest to this group is the
quality and quantity of informing flows between warfighters.Vendors supported the
attendance of experimenters (and often played dual roles) and tended to be particularly
interested in the informing flows to users entities (warfighters, emergency response
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personnel) and to agencies that could eventually purchase or recommend purchasing their
product or service.
2. Research institutions (including NPS) supported academic researchers and were
particularly interested in interactions with the experimenters, who could become clients
of their research (e.g., social network analysis) or sources of data.
Because many individuals had multiple roles, however, the research—particularly the
qualitative findings from the interviews—suggested that the overall level of informing observed,
rather than specific pathways, may have had the greatest influence on the provision of resources.
This corresponded to the network-maintenance factor.
Implications of flow analysis. Central to the current research project was developing a
better understanding of the nature and perceived values of the informing flows enabled by the
JIFX event. The interviews and data analysis demonstrates that the associated informing flows
were viewed to be highly beneficial by participants. In addition, the JIFX participants frequently
referred to the uniqueness of the event. All this raises a question: does our analysis provide any
insights into how the event might be improved?
One obvious area where changes could be made would be in attempting to more
accurately measure the informing patterns—informing, control and resource flows—that, over
the long run, are likely to determine the sustainability the event. Indeed, the current research was
an attempt to begin looking at that these patterns.
Two major patterns seem to be of particular importance to the long term sustainability of
the JIFX event. The first involves the flows of resources from the COCOMs through OSD to
NPS to JIFX which, in turn, are likely to be a function of effectiveness of the various informing
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flows of JIFX, as discussed for Figure 9. The second involves the willingness of vendors,
institutions and agencies to continue supporting the costs of participant attendance.
An interesting question that can be raised is the degree to which more accurately
quantifying thee informing flows occur between various JIFX stakeholders could lead to enhanced
effectiveness of the event. Favoring better measurement is a practical phenomenon: we tend to
focus our activities towards improving those estimates of fitness that are most ssalient
alient (Gill,
2010). Thus, we would expect the better our measurement of informing, the more of it we should
get.
Weighed against this reasoning is the fact that the patterns of informing and resource
flows we are considering can be characterized as cyber
cybernetic
netic loops within the system,
sys
as
illustrated in Figure 22. Resource flows are, in part, dictated by informing success; informing
flows are, in turn, determined by availability of resources, and so forth.

Figure 22. Major Resources
rces and Informing Loops of JIFX
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Conclusions
The JIFX event is an example of an informing system designed for communication
between academia, government, and industry to drive innovation. JIFX provides a unique
opportunity for these parties to collaborate in an unrestricted environment. The results of our
research indicated that the principle sources of value provided by the JIFX event to its clients
were from discovery, interaction with potential users of the technology, and networking. These
findings are consistent with informing under complex conditions as previously written about by
Gill in several papers on informing under conditions of complexity. The value of an informing
system like JIFX is its combination of attributes, not any one attribute. JIFX exhibits many of the
characteristics of a non-routine informing system, specifically ruggedness and client diversity.
JIFX fitness is characterized as rugged due to heterogeneous participants. Furthermore, 73% of
respondents indicated that the event was of considerable or great value and 80% indicated they
would likely return to future events, yet no concrete estimate of value was determinable via
survey. This is likely also due to its complex fitness landscape.
This research has confirmed that the JIFX informing system does indeed provide an
opportunity for participants to refine their products to better meet a users needs. This research
suggests that this value was realized by both product developers and participants involved in
acquisitions. This research confirmed that collaboration opportunities provided by JIFX do
accelerate the development process, which also benefits developers and those involved with
acquisitions. This research discovered that multiple informing flows occur in JIFX: between
product developers, between developers and experts, between developers and end-users, between
developers and potential customers. This research showed that participation in JIFX lead to the
following:
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•

accelerated defect detection

•

accelerated product improvement

•

improved product or system design

A major characteristic of JIFX is its ad-hoc design. Participants who participated in ad-hoc
experiments derived the most benefits from meeting experts. The on-site availability of experts
was reported to accelerate defect detection, accelerate product improvement, and improve
design. The factors that had the strongest fitness discovery for participants included meeting with
vendors, meeting with experts, and observing and giving product demonstrations, client-driven
informing of customers and users, and relationship maintenance like networking with old clients.
JIFX is not a sales event , but instead focuses on discovery and relationship building. A
majority of the experiments at JIFX were still being developed which means most are climbing
the fitness curve and have not yet reached plateau. The cost of changing and the loss of fitness
that typically occurs during the experimentation cycle seems to be reduced due to the high
number of experts available. This leads to less freezing and unfreezing between improvements in
the development cycle. The austere (by design) environment provided by JIFX offers flexibility
and reduces the need for specialized knowledge to participate in a quick in and efficient manner
as part of the informing system. The goal of JIFX is not to sell but to build relationships. This
affects how the fitness of the event itself is judged and increases the likelihood that the event will
be judged as a success based on the metric the event success is measured against.
An important aspect of this research was to understand the value of the informing flows
enabled by JIFX. The interviews and analysis revealed that participants viewed the informing
flows to be highly beneficial. 80% of respondents planned to attend another JIFX event.
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The greatest sources of informing value were perceived from making new contacts and
interactions with potential users of the product, process or service. Respondents who derived
value from interactions with vendors and past contacts derived high value from JIFX. The fact
that some participants perceived high value from every informing channel, and some did not was
an indication of the heterogeneous participants.
A key area for future research might include measuring the informing flows more precisely,
however, great care would need to be given so the controls necessary to measure those flows did
not change the flavor and design elements of the event that seem to be providing value to the
participants. The measurement of those flows, and placing any sort of additional controls to the
chaotic by design event might have a profound effect on the dynamics of the event.
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Appendices
Appendix A: Data Collection Process for the Informing Science Institute: The Informing
System of a Transdiscipline, Essay #1
1. The research started by examining the existing cataloging database of ISI articles. The
catalog had been updated to a certain date, and needed to be brought current.
2. I then added new articles to the catalog list by going to www.iisit.org (Issues in
Informing Science and Information Technology) to a spreadsheet list (articles_local) of
Informing Science Institute (ISI) articles. ArticleFileName came from the URL of each
individual ISI article on the informing science website.
3. I then updated authors from the new articles to the new list with author IDs assigned after
the last author ID number in the original list provided.
4. Institution and department was initially the institution/department provided in an author’s
most recent publication in the ISI journals. School/College/Faculty was used
interchangeably with department in many circumstances, since many institutions would
only separate their sections down to School or College, or would describe similar
organizational units as a faculty instead of as a department.
5. Authors without enough information for a complete entry were searched on Google,
comparing name/picture/background information to ensure that the information found
was pertaining to the author (also used to link articles to authors that used multiple names
or had a name change.)
6. Departments for each institution were compared to ensure that they would be consistent.
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7. Private consultants and developers were listed by their organization and job title, as were
University personnel who did not belong to a single department (usually administrative
personnel.)
8. Authors from the new articles were crossreferenced with the existing authors and their
IDs, updating the author entries to the information provided in the IISIT articles
9. The initial article entries were a single entry with multiple author IDs linked to it.
10. Once the entries were complete, full author entries were added in place of the lone IDs.
This created an entry for every instance of ArticleID and AuthorID combination.
11. We then removed duplicated entries in the original author lists and a few in the new IISIT
list.
12. The errors/duplicates in the original list provided were due to the author names being
based off a nickname (John instead of Jonathan, etc.), foreign names where a middle, last,
or first name might be used interchangeably, or due to spaces and punctuation that had
accidentally been added (assumed prior to a remove duplicates being done.)
13. Author country was added based on the author’s listed institution. Author countries were
listed under their ISO 3166-1 alpha-3 codes (three letter codes from the International
Organization for Standardization.)
14. Citations counts for each articles was retrieved from Google Scholar searches for each
article’s title.
15. The remove duplicates function in Excel was used to create unique entries based on what
field needed to be measured. (see examples).
16. Pivot charts were used to organize and count the information once the duplicates were
removed.
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17. Article country per year had to use all of the unique countries for each article. This meant
that an article with two authors from the U.S. and an author from Brazil would contribute
1 U.S. and 1 Brazilian to the entries. The alternative would be splitting the article among
the authors, which would not necessarily be any more helpful.
18. Pivot chart data was used to create histograms and pie charts for ISI.
19. Top 10 institutions/authors were made with pivot charts, with the resulting values copied
and sorted.
20. I reupdated updated author data with data provided at the time of the articles. This
sometimes left departments empty, which was filled based on later entries by the same
author at the same institution, or based on other authors at the same institution. Author
countries were redone based on the initial institution in the articles.
21. Institutions that were multiple campuses of the same University system (Multiple
University of California locations, etc.) were consolidated into single institutions.
22. Data, charts and tables were redone/updated when revised. Data/Information for charts
was limited to 2002-2009 in most cases. 2010 data was incomplete for most journals
aside from citation data. ISI was also split into each individual ISI journal to be included
with the other journal data sets.
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Appendix B: Reproduction Permission from ISI, Essay #1
From: Eli Cohen <elicohen@informingscience.org>
Sent: Tuesday, December 16, 2014 3:48 PM
To: Murphy, William
Cc: Gill, Grandon
Subject: Permission from the ISI to reprint your article as part of your dissertation is granted
William Murphy,
Acting in my role as Executive Director of the Informing Science Institute, I confirm and verify
that Mr. Murphy has permission to reprint and reuse the article 'The Informing Science Institute:
The Informing System of a Transdiscipline' as part of his dissertation.
Yours truly,
-eli
Prof. dr Eli COHEN on behalf of the Informing Science Institute, publisher of the journal
“Informing Science: the International Journal of an Emerging Transdiscipline
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Appendix C: Interview Questions for Government Interventions, Broadband, and the
Digital Divide, Essay #2
1. Please tell us a little about your professional background as it relates to your current
position and the project?
2. Is there a digital divide that affects some residents in your county? If so, which residents
are affected and how are they affected?
3. Will local government provided broadband help bridge that digital divide?
4. Were private companies that provide broadband not servicing the residents affected by
the digital divide? Why not?
5. Will businesses in your county benefit from local government provided broadband?
How?
6. Will local government provided broadband help your residents get jobs?
7. Will government broadband investment “crowd out” private industry?
8. Can your county's at risk urban and rural residents afford broadband when private
industry provides it?
9. Is the lack of broadband preventing shared services being deployed in at-risk urban and
rural areas?
10. If you provide broadband to at-risk urban and rural areas, will they use it? How?
11. How big is the IT budget that you manage for your county?
12. How does your county benefit from what has been accomplished so far?
13. Were the industry broadband providers
failing to provide at risk rural and urban residents access to broadband? If so, why?
14. Does lack of broadband increase the digital divide (and decrease social and economic
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mobility) of at risk residents? How so?
15. Were broadband dependent shared services a motivation for seeking the one maryland
grant funds?
16. When should state and local government intervene to provide broadband?
17. Why build infrastructure, why not just provide subscription rebates to residents to
encourage providers like Verizon and Comcast to move in? In others words, why a
supply side intervention instead of just stimulating demand in the at-risk area?
18. Does Federal and Local government providing broadband ‘correct’ the lack of industry
provided broadband services to at-risk residents and at-risk areas?
19. How will the local government measure the success or failure of the project?
20. How will the county residents measure success?
21. How will the state government measure success?
22. How will the federal government measure success?
23. Are large Federal broadband grants to
local government like the One Maryland project duplicable (and generalizable) for other
local governments with at risk residents and needed shared services?
24. What do you see as the biggest barriers to adoption (and use) of the new broadband in
your area?
25. What is unique about your county's needs as it relates to the One Maryland grant?
26. What has been the reaction of broadband providers in your area such as Verizon and
Comcast to the One Maryland Grant?
27. What was your involvement in securing the grant any why did your county get involved
with the grant?
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28. Why would local government have different needs when it comes to broadband services
than anybody else?
29. What major decisions still need to be made for this initiative to be a success?
30. What was the biggest challenge for you or your area in securing the grant?
31. What can you tell other municipalities who are about to embark on similar initiatives, that
you may have learned from your experience, that will help increase their chances of
success?
32. Has there been any real or threatened backlash from the industry broadband providers
because you have pursued this grant?

222

Appendix D: Coding of Interview Questions to Research Questions for Government
Interventions, Broadband, and the Digital Divide, Essay #2
RQ1 Will government investment crowd out private industry?
7. Will government broadband investment “crowd out” private industry?
26. What has been the reaction of broadband providers in your area such as Verizon and
Comcast to the One Maryland Grant?
32. Has there been any real or threatened backlash from the industry broadband providers
because you have pursued this grant?
RQ2 Was private industry going to serve rural areas and urban at risk areas?
13. Were the industry broadband providers failing to provide at risk rural and urban
residents access to broadband? If so, why?
RQ3 Was private industry going to serve shared services areas?
9.

Is the lack of broadband preventing shared services being deployed in at-risk urban

and rural areas?
15. Were broadband dependent shared services a motivation for seeking the One
Maryland grant funds?
RQ4 Was oligopoly pricing occurring such that even when industry was willing to go to those
areas, was the price they were demanding making the services still inaccessible?
8.

Can your county's at risk urban and rural residents afford broadband when private

industry provides it?
RQ5 Was there a digital divide that was limiting social mobility or social service parity?
2.

Is there a digital divide that affects some residents in your county? If so, which

residents are affected and how are they affected?
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3.

Will local government provided broadband help bridge that digital divide?

4.

Were private companies that provide broadband not servicing the residents affected

by the digital divide? Why not?
14. Does lack of broadband increase the digital divide (and decrease social and economic
mobility) of at risk residents? How so?
RQ6 If broadband is delivered to those gap areas, will it be utilized?
5.

Will businesses in your county benefit from local government provided broadband?

How?
6.

Will local government provided broadband help your residents get jobs?

10. If you provide broadband to at-risk urban and rural areas, will they use it? How?
RQ7 Informing Science, where is the resonance and relevance (and rigor)?
23. Are large federal broadband grants like the One Maryland project duplicable (and
generalizable) for other local governments with at risk residents and needed shared
services?
31. What can you tell other municipalities who are about to embark on similar initiatives,
that you may have learned from your experience, that will help increase their chances of
success?
RQ8 How does local government, state government, fed government, industry, and end users
measure success?
12. How does your county benefit from what has been accomplished so far?
19. How will the local government measure the success or failure of the project?
20. How will the county residents measure success?
21. How will the state government measure success?
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22. How will the federal government measure success?
24. What do you see as the biggest barriers to adoption (and use) of the new broadband in
your area?
25. What is unique about your county's needs as it relates to the One Maryland grant?
28. Why would local government have different needs when it comes to broadband
services than anybody else?
29. What major decisions still need to be made for this initiative to be a success?
RQ9 Should government broadband interventions focus on driving demand or provide supply?
17. Why build infrastructure, why not just provide subscription rebates to residents to
encourage providers like Verizon and Comcast to move in? In others words, why a
supply side intervention instead of just stimulating demand in the at-risk area?
18. Does Federal and Local government providing broadband ‘correct’ the lack of
industry provided broadband services to at-risk residents and at-risk areas?
27. What was your involvement in securing the grant any why did your county get
involved with the grant?
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Appendix E: Online Survey Questions for Case Study of a Complex Informing System:
Joint Interagency Field Experimentation (JIFX), Essay #3
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Appendix F: Profile of Interview Responses for Case Study of a Complex Informing
System: Joint Interagency Field Experimentation (JIFX), Essay #3
Question

Percent True Percent False

Is your organization a startup?

21%

79%

Is your organization a small business, under 50 employees?

50%

50%

Is your organization a private non-profit?

12%

88%

Is your organization a non-military governmental agency?

10%

90%

Is your organization part of the military?

21%

79%

Is your organization a defense contractor?

41%

59%

Did the experiment proposal include a test of software?

69%

31%

54%

46%

67%

33%

60%

40%

50%

50%

48%

52%

60%

40%

82%

18%

Did the experiment proposal include a test of a new process or
procedure?
Did the experiment proposal involve connecting components
into a system?
Was the experiment proposal IT related?
Did the experiment proposal include a planned collaboration
with other participants?
Did the experiment proposal involve an existing product or
service available commercially?
Did the experiment proposal involve a prototype or incomplete
product not yet available commercially?
Did the experiment proposal involve a product or service likely
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Question

Percent True Percent False

to be broadly applicable to warfare?
Did the experiment proposal involve a product or service likely
88%

12%

33%

67%

78%

22%

2%

98%

Did you engage in any ad hoc experiments?

69%

31%

Was the impact positive?

48%

52%

Did JIFX impact the design of the (product, process, service)?

23%

77%

6%

94%

Is there a financial value estimated for the impact?

16%

84%

Did you follow-up with any individuals you met at JIFX?

88%

12%

to be broadly applicable to disaster relief?
Was the product, service or process demonstrated at JIFX for
sale at the time (No if not applicable)?
Is the product, service or process demonstrated at JIFX
currently for sale or intended for future sale (No if not
applicable)?
Has further development on the product, service or process
demonstrated at JIFX been abandoned (No if not applicable)?

Was the impact of JIFX impact on the (product, process,
service) unexpected?
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Appendix G: Perceived Value by Participant and Experiment Type Results for Case Study
of a Complex Informing System: Joint Interagency Field Experimentation (JIFX), Essay #3
Participant Analysis
To assess whether substantial differences in perceived informing patterns between
different types of participant organizations existed, a simple T-test to compare the means value
between participants of a particular type and the remainder of the sample was conducted.
Startup Participants
The perceived values of startup participants are presented in Table F.1. Startups appeared
to realize particularly high relative benefit gains from meeting vendors.
Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

T-statistic

Meeting Vendors Benefit

Other participants

Meeting Customers Benefit

Startups

3.90

3.90

3.80

3.40

3.00

3.70

3.50

4.00

10

3.13
1.81

2.79
2.60

3.85
-0.11

3.08
0.76

2.85
0.36

4.00
-0.71

3.10
0.93

4.00
0

39

0.72

0.48

0.35

1

Table F.1: Startup and Other Participant Value Assessments
P-value

0.08

0.01

0.91

0.45

Small Business Participants
The perceived values of small business participants are presented in Table F.2. No
significant differences were identified between small businesses and other participants.
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Table F.2: Small Business and Other Participant Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Small Businesses

3.33

3.29

4.13

3.25

3.00

4.13

3.29

4.17

24

Other participants

3.24

2.76

3.56

3.04

2.76

3.76

3.08

3.84

25

T-statistic

0.27

1.55

1.65

0.61

0.70

1.06

0.62

0.95

P-value

0.79

0.13

0.11

0.54

0.49

0.29

0.54

0.35

Non-Profit Participants
The perceived values of non-profit participants are presented in Table C.3. No significant
differences were identified between non-profit and other participants. Given the small number of
non-profits in the sample, such lack of significance is not surprising. Some fairly large
differences in average responses were observed, however, particular for meeting vendors (less
valued by non-profits) as well as viewing demonstrations and networking with existing contacts
(more valued by non-profits).
Table F.3: Non-Profit and Other Participant Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Non-profits

2.67

2.17

3.50

3.67

3.67

4.00

4.00

4.00

6

Other participants

3.37

3.14

3.88

3.07

2.77

3.93

3.07

4.00

43

T-statistic

-1.35

-1.86

-0.73

1.14

1.72

0.13

1.78

0.00

P-value

0.18

0.07

0.47

0.26

0.09

0.89

0.08

1.00
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Government Agency Participants
The perceived values of government agency participants are presented in Table F.4. No
significant differences were identified between government agency and other participants. Given
the small number of government agencies in the sample, such lack of significance is not
surprising.
Table F.4: Government Agency and Other Participant Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Gov’t Agencies

3.00

2.20

3.60

2.40

2.20

3.00

3.20

4.00

5

Other participants

3.32

3.11

3.86

3.23

2.95

4.05

3.18

4.00

T-statistic

-0.56

-1.61

-0.47

-1.46

-1.33

-1.85

0.03

0.00

P-value

0.58

0.11

0.64

0.15

0.19

0.07

0.97

1.00
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Military Participants
The perceived values of military participants are presented in Table F.5. No significant
differences were identified between government agency and other participants.
Table F.5: Military and Other Participant Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Military

3.20

2.80

3.50

2.90

3.00

3.70

3.40

4.00

10

Other participants

3.31

3.08

3.92

3.21

2.85

4.00

3.13

4.00

39

T-statistic

-0.25

-0.65

-0.99

-0.72

0.36

-0.71

0.64

0.00

P-value

0.80

0.52

0.32

0.48

0.72

0.48

0.53

1.00
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Defense Contractors
The perceived values of defense contractor participants are presented in Table F.6.
Defense contractors appeared to realize particularly high relative benefit gains from viewing
demonstrations.
Table F.6: Defense Contractor and Other Participant Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations
Score

Networking With New
Contacts Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Defense contractors

3.65

3.20

4.05

2.85

2.40

3.90

2.90

3.80

20

Other participants

3.03

2.90

3.69

3.34

3.21

3.97

3.38

4.14

29

T-statistic

1.76

0.87

1.03

-1.42

-2.31

-0.19

-1.37

-0.97

P-value

0.08

0.39

0.31

0.16

0.03

0.85

0.18

0.34

Informing Value by Experiment Type
To assess whether substantial differences in perceived informing patterns between
different types of experiments existed, a simple T-test to compare the means value between
experiments of a particular type and the remainder of the sample was conducted.
Equipment Experiments
The perceived values of equipment experiments are presented in Table F.7. Experiments
involving equipment appeared to derive greater benefits from meeting other vendors and reduced
benefits from meeting experts.
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Table F.7: Equipment Experiments and Other Experiment Value Assessments
Meeting Experts Score

Viewing Demonstrations Score

Networking With New Contacts
Score

Participant Count

Meeting Users Score

Overall Value Score

Meeting Vendors Benefit

Networking with Existing
Contacts Score

Meeting Customers Benefit

Equipment experiments

3.40

3.23

3.93

2.98

2.73

3.88

3.15

4.15

40

Other experiments

2.78

2.11

3.44

3.89

3.56

4.22

T-statistic

1.41

2.52

1.09

-2.06

-1.88

-0.78

3.33

3.33

9

-0.41

1.84

P-value

0.17

0.02

0.28

0.04

0.07

0.44

0.68

0.07

Software Experiments
The perceived values of equipment experiments are presented in Table F.8. Experiments
involving equipment appeared to derive greater benefits from viewing demonstrations.
Table F.8: Software Experiments and Other Experiment Value Assessments
Viewing Demonstrations Score

Participant Count

Meeting Experts Score

Overall Value Score

Meeting Users Score

Networking with Existing
Contacts Score

Meeting Vendors Benefit

Networking With New Contacts
Score

Meeting Customers Benefit

Software experiments

3.12

3.00

3.73

3.12

2.64

4.00

3.18

3.97

33

Other experiments

3.63

3.06

4.06

3.19

3.38

T-statistic

-1.38

-0.17

-0.92

-0.18

-2.02

3.81

3.19

4.06

16

0.51

-0.02

-0.25

P-value

0.17

0.86

0.36

0.86

0.05

0.61

0.99

0.80

Process Experiments
The perceived values of experiments involving a test of a process are presented in Table
F.9. Experiments involving process tests appeared to derive greater overall value from JIFX
informing than other experiments. Indeed, the only category where they scored lower than nonprocess experiments was in meeting other customers.
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Table F.9: Process Experiments and Other Experiment Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations Score

Networking With New Contacts
Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

Process experiments

3.15

3.23

3.85

3.23

3.19

3.96

3.50

4.35

26

Other experiments

3.43

2.78

3.83

3.04

2.52

3.91

2.83

3.61

23

T-statistic

-0.82

1.30

0.06

0.55

1.95

0.14

1.96

2.15

P-value

0.42

0.20

0.95

0.59

0.06

0.89

0.06

0.04

System Experiments
The perceived values of experiments involving an integrated system are presented in
Table F.10. Experiments involving systems did not appear to differ significantly from other
experiments.
Table F.10: System Experiments and Other Experiment Value Assessments
Meeting Customers Benefit

Meeting Vendors Benefit

Meeting Users Score

Meeting Experts Score

Viewing Demonstrations Score

Networking With New Contacts
Score

Networking with Existing
Contacts Score

Overall Value Score

Participant Count

System experiments

3.19

3.13

3.81

3.16

2.91

4.00

3.16

4.16

32

Other experiments

3.47

2.82

3.88

3.12

2.82

3.82

3.24

3.71

17

T-statistic

-0.79

0.84

-0.19

0.11

0.23

0.49

-0.22

1.25

P-value

0.44

0.41

0.85

0.92

0.82

0.63

0.83

0.22
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